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w “A// of us have a stake as /nd/v1dua/s and asa socrety, in scrent/f/c

. literacy. An understand/ng of science makes it poss/b/e for everyone -
' toshare in the richness and excitement of comprehend/ng the natural R

" world. Scrent/f/c //teracy enables people i to use scientific principles’

o and processes in mak/ng persona/ decisions and to partrcrpate in. L
.. discussions of scientific issues that-affect society. A sound ground/ng-'“

~in science strengthens many of the’ skills that peop/e use. every day,
- like solving problems creat/ve/y, thinking cr/t/ca//y, working -

.. cooperatively in‘teams, using technology effectively, and va/urng life-
“long learning. And.the economic productivity- of our society is t/ght/y* 3

. //nked to the scrent/f/c and techno/og/ca/ sk///s of our work force.” ..
: . R 7 - Call to Actron

Nat/ona/ Scrence Educat/on Standards, p. ix. o

_ copyr/ght 1996 by the National Academy of Scrences
Courtesy of the Nat/ona/ Academv Press Wash/ngton D C

COI.ORADO STATE BOARD OF EDUCATION

o ““E/ected to /ead to serve and to promote qua//ty eduoat/on for a//”
o Seated January 1999 a : o , . »

o ',C_Ialr or L e 4th Congressmnal Dlstrlct

-‘Chai'_rmanl R Kersey
i Patrlcla M. Chlouber 3rd Congressmnal Dlstnct o
~ Vice Chalrman ’ RN Leadvr//e :
: _eén; L A_Iexander.\"" R Member at Large :
LT -Montrose ST
- John'Burn'et"t i R PRI 6th Congressmnal Dlstnct S
R : C ‘Co/orado Spr/ngs
»‘R:a,ndy DeHof_f'f R .‘ , 5th Congressmnal Dlstrlct RTINS
R R L/tt/eton RRT o
‘»,'Patfti Johhsoh o S : 2nd Congressmnal DIStrlCt
I S .*Broomf/e/d '
" Gully Stanford - " . - fst Congressmnal Dlstnct
R A - Denver - .
. Wi'I'Iiamv"MoIo'n'ey S fCoIOrado_ C'ommissi_'o_ner of Education "~ ¥ 5 -
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INTRODUCTION

e

As educators we str|ve to reach every student |n our classrooms We measure our o
~ success; ‘when students grasp ‘anew concept move: successfully to- the next grade .
- level or ach|eve recognition for their, sk|Ils and abilities. However, the! ult|mate ‘test. is’

SRR often when we see former students as adults We want to. know about college therr
jOb and- famlly and if, they are happy with their l|ves “When. students are- successful

" Wwe are proud of the role we played:in their development When students struggle
- -?.,wrth the' transition: from school-to post- secondary educatlon and/or work; we often -

: ur step back and reflect: ‘Did we do enough to prepare students for l|fe after: school’?"«‘:-j‘ '
- What makes the . drfference between those students who are successful and those__”

;-‘whoare not'? ARV R o

| ’-;,-':Maklng Standards Work |s a tool to help educators weave academrc content
+ <. standards, assessments-and’ school-to-career. methods into an integrated and. -

e _"comprehensrve eduicational strategy that prepares. all students to meet their future
B goals The’ examples conta|ned in this publrcatron were created.by Colorado S
o ,educators to provide a vision of how teachers can del|ver |nstruct|on in'ways" that L )
TR help students reach h|gh academrc standards develop effectrve work hab|ts and E R
- ;galn career knowledge SR T e T T T T s e e

n "Standards and Assessment

o 'A,;Colorado enacted Ieg|sIat|on in. 1993 to adopt a standards dr|ven system of |

AL e

- education. Public support for this reform.is. high'and 48_other states have

. ..developed or are'in the process of developlng, standards for what students should; .
o know and be able to do at var|ous pornts |n the|r schoollng e

o Standards dr|ven reform iS based on the premrse that students can ach|eve more |f ‘
"'-,'the expectatlons for learning; are clearly defined, if students know in. advance the - .
. criteria for. meetrng those: expectatlons and if teachrng and- assessment .support the» kN ,' Vo
expectatlons and relnforce student effort. ‘Standards enhance accountab|l|ty by -
' ‘focusing on student results, ‘not on the currrcqum educat|onal program or other
‘ |nputs Used by . a partlcular school ' . Co ‘ '

Dot
Q R - . R Jo- [
N . b - it . . . D

s

Ce .'Colorado S model content standards represent the consensus of thousands of
- parents, educators, admrnlstrators employers ‘and |nterested communrty members
© .. The standards were’ developed through a two- year process that involved three.
Y 'publrcly revrewed drafts, approximately 10, 000 responses to these drafts and a
ser|es of reg|onal meetrngs across the state B .

The standards reflect a “th|nk|ng” currrculum one that requrres students to know ~
IR .bas|c sk|lls to communrcate effectwely to" solve problems ‘and to understand and S
', B _apply academrc prrncrples and tools. They-define a set of skrlls and knowledge that o
o will- prepare Colorado students for employment crtlzenshlp and l|fe long learn|ng i

'f,«thenewcentury r‘ SRR G S : SR

B

p ': .Changes |n the Workplace

R ‘-'__‘The natlonal economy is undergorng major changes that have an |mpact on both the A
- _,'-opportunltles ava|Iable to workers and the expectatlons and needs of the|r _" Ll
~ employers; - : : TR
,' - e The number of jObS that employ unskrlled workers is rapldly d|m|n|sh|ng Those. -

jObS that do exrst |ncreas|ngly fail to pay a llvmg wage. -+ -
-« The income gaps among workers who dropped-out of h|gh school those who B
graduated from high school those who have an associate degree and those .
o - with a bachélor’s degree are srgnlfrcant and growrng -
"o .New technoIogres and services contiriue to emerge raprdly Nearly 50% of

| ’-;. employers use equipment. less than four years old. On average 42% of non- L

managerlal employers-now: use computers in their work

e The growth of.new |nformat|on and knowledge |s explodlng, doubl|ng |n a span "

- of ten to flfteen years L

Schools must change as well to ensure that they are preparrng students who can
succeed |n th|s dynamrc envrronment c :

Lot o o ..>'

t . e R -
VIR . o L . g
* « - : .~ . LT

. . . .
. . - . N
SN e L k3
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OQQortun/tres for Success Th|s sectron offers gurdelrnes for educators as they '
~ help-special popuIatrons of students, who. have diverse and sometimes very
~...unique needs, meet academrc content standards and partrcrpate in schooI to- :
.. career opportunltles : : : o . '

o :Colorado School-to Career Partnershlp o

- The CoIorado SchooI to- Career Partnershrp is a statewrde effort assrstrng jocal .-
_ * schools and commun|t|es to develop a K- 16 learning system that promotes. . ° .

~ . attainment of hrgh academic standards career deveIopment and workforce D
el 'preparatron for every. student ' . S

In CoIorado Access SklIIs are those sk|IIs that all- students must
demonstrate |n order to succeed with academrc content standards and in
‘the workaace Access Skills are. a combination of the' Colofado General
_'Workplace Competencres and the Essentral Learnrng Prrncrples def|ned in:
‘ Opportun/t/es for Success AR RS .

'Academrcs and career deveI0pment are |ntegrated in cIassrooms and worksrte-_g
B fexperlences and aIrgned with content standards and.assessment.. There-are. "' .
“currently. 91 IocaI School-to- Career Partnershrps in CoIorado representing 144 :
.. school d|str|cts An estimated 209,000- K- 16 students have: -already partrcrpated in

. _one or more schooI to-career act|V|t|es and the: momentum contrnues to burId in -
oo communltles around our state 4

R || P ntegratron Matrrces and CIassroom Actrvrtre ThIS sectlon features grlds that

- ptévide examples of how the Colorado General Workaace Competencres cross- C
" reference with-the Colorado Modei Content Standards for science.- To help
K “educators think about how to |ntegrate the: workaace competencres into their
.. science rnstructron the grids are foIIowed by exampIes of classroom strategres R
Lo ‘that combine a SpeCIfIC academlc content standard, career deveIopment actrvrty, SR
L generaI workaace competency and assessment strategy ‘

' Uslng th|s Handbook
-Mak/ng Standards Work is. drvrded |nto four sectrons ' -

I '-Workplace Competencre Thls sectron presents the CoIorado General

E _'Workaace Competencies, which were deveIoped by a business task force of the
fCoIorado Assocratron of Commerce and. Industry.- These competencres descrrbe R
- “the skills and knowIedge students need to be successful in most careers andin .-
. college. The competencres are organ|zed |nto the foIIowrng categorres '

- e Communication

e Organrzatron Lo
.o e Thinking- . o T e e
TaL e TechnoIogy Lo _ B

‘o Worker Qualltles -

and to post-secondary educatlon

to assist students in transferring cIassroom Iearnlng to the worId of work

Quotes and Resource Through the quotatrons Colorado: educators busrness
- Ieaders and, students (wrth parental ‘conserit), offer their perspectrves on- o
- integrating workaace competencies and academic content standards The
featured resources provide a startrng point in, Iocatrng additional |ntegrated
. " eurriculum; work:based learning opportunities or, connectrng activities: They o
. aIso may offer heIpfuI |nformat|on for. expandlng current educatlonaI strategres ‘

- -,"Actlvmes and resources |nc|uded in th|s handbook are mtended for use at ‘ ',
L the discretion of local d|str|cts They have not been endorsed or ratlfled o
: : SRS e e 'by any offrcral CoIorado State body ' S o
These workplace competencres must be |ntent|ona||y taught and assessed' B ' ' - L

', V... Sample Rubrr A rubrrc rs a descrrptrve measurement for determ|n|ng what a L
o f'student knows' and can-do. Assessment rubrlcs aI|gned with:the integrated

’I. :
E

~ learning- activities on pages 13b, 16b and 22b, are included. . Educators can use
- this example fo create addrtronal rubrrcs to assess student Iearn|ng

T Makrng Standards Work . Scrence . Page



I WORKPI.ACE COMPETENCIES

)

The Colorado General Workplace CompetenC|es weére. developed by a buslness task
- force of the.Colorado Association-of Commerce and Industry; in conjunctlon with the ;:.' L
. Célorado- ‘Department of Education and the Colorado School-to-Career: Partnershlp
These competenC|es represent the. skills that- post- secondary students and- workers

need |n most ]ObS regardless of the speC|f|c occupatlonal area

These competenC|es W|I| help educators and students understand the sk|lls and
knowledge students need to succeed in- h|gher education and-the’ workforce The

_ — Plannlng dewses anid outl|nes a process to achleve a goal and tlmellne
o Time Management - appl|es approprlate t|me to task and manages multlple

7 priorities”
R ; ‘_xUsmg Resource |dent|f|es organlzes plans and allocates resources :
S ystems Th|nk|ng understands the nature of systems develops and adapts

systems to meet: organlzatlonal needs
Evaluating - collects evaluates and uses data to mon|tor and |mprove

clearly. and effectlvely A

.verbal messages , - .- R
' Speakin - clearly- organlzes and effectlvely presents |deas orally

documents to perform tasks

. Interpreting -.delineates and analyzes oral and wr|tten |nformat|on and
syntheS|zes lnformatlon into a'conclusion: P e
Negotiating - works toward agreement while malnta|n|ng posmon

¢

convmceothers o

Llstenlng-- rece|ves attends to; understands and responds to verbal and non- o

Fleadlng locates, understands and |nterprets wr|tten |nformat|on in prose and

ertlng -orgarnizes and effectlvely presents |deas and |nformat|on |n wr|t|ng

Persuadlng communlcates |deas to justlfy posmon overcome reS|stance and

-V_Problem Solvmg.- |dent|f|es and recogn|zes a problem consrders alternatlves
* . devises and |mplements a loglcal plan of action -~ '

;-'alternatlves and feaches a conclusmn
»* . Creative Th|nk|ng ‘generates new. and |nnovat|ve |deas ) ‘ ‘
’_Learnlng uses eff|C|ent technlques to acqwre and apply new knowledge and
skills 27 "
’ .Analyzmg - |dent|f|es b|as of |nformat|on sources evaluates contradlctory

. ~information and effectwely manages |nformat|on " :

' " ~ Mathematics - performs basic computatlons and solves practlcal problems by

’ ‘_;~-“'vapply|ng approprlate mathematlcal technlques : :

"
LA

3

)

s : K o [ SN ka . B L e « f"

e

.

A
A .

'Orga',nizational '.S'.k‘ills,;.-‘ De;mon_strates th_e;.abi,l.ity to work‘effiectively;.and» 'efficien'tly"_ 1

competenC|es also provide Colorado buslnesses wrth a conS|stent set of standards performance T R e
that promote a sk|lled workforce ST : : ERn L RS T A
Commumcatron Skllls Demonstrates the ab|l|ty to rece|ve and relay |nformat|on L Thmkrng Skrlls Demonstrates the ab|l|ty to use reasonlng “1 ‘»

Decision-Making - uses a’ process to. |dent|fy goals and constrarnts evatuates

i

B ot .0 Making Standards Work s -Science ¢ Page'. - ({0 o



- Iwerker Qu_alities-T Demonstrates the characteristics of an effective worker n

-Mgm - demonstrates punctuallty, readrness to work rnrtratrve and - R

'~ "the capacity for life long learning and personaI growth- .
N Team Member - contributes to group effort through cooperatlon and consensus
- _'Responsrblllty follows through consrstently with -honesty and |ntegr|ty '
' Elexibility - shows versatility and the ability. to.change "~ -

) Leadershrp creates a d|rect|on/v1sron for. others to follow, aI|gns management N

- methods with vision and |mplements a system ‘of accountability

. Works with Drversrty - accepts differences and works well with |nd|vrduaIs from o

‘ a var|ety of backgrounds and/or wrth d|vergent phrlosophres or |deas

o "_ Technology Skrlls Demonstrates the ab|||ty to work wrth a var|ety of technoIogles s

':"j and equrpment S

-~

emonstrates Computer theracy uses keyboardlng skrlls computer programs I ,A GENERAI. PRINCIPI.ES

-+ _and understands basic computer: operations ,
- Selects Technology ‘chooses appropriate procedures tooIs or equnpment

- Applies- Technology understands overall intent of and proper procedures for -

.using selected technology and- equrpment

_v-'_of technologlcal devrces :

- Note Technology refers to any devrce fool ¢ or piece of equrpment that facrI|tates or

supports efficient completion of work; including machrnery, comiputers, scientific
equipment, fax machines, voice mall overhead prOJectors VCRs cash reglsters
and caIcuIators o S , , o . «

o &

II OPPORTUNITIES FOR SUCCESS

- GUIDELINES FOR BRINGING OUT THE BEST
IN A|.|. OF OUR STUDENTS .

Opportun/t/es for Success was created through a process that engaged over 2 100

- Colorado educators, parents and crtlzens from.across the state and drew on the -~
- expertise of nat|onaI professlonal organ|zat|ons Its"purpose is.to provide gurdellnes
- ‘for educators as they help special populatlons of studerits, who have drverse and
sometrmes very unrque needs meet academlc content standards ' :

' 'These gurdellnes may be useful to

e Currlculum d|rectors as they coordrnate and deveIop currrcqum and
|nstruct|on around standards’ :

, e Classroom teachers as they. pIan for their students E

fLe Assessment professlonals as. they develop d|str|ct and cIassroom -
~.assessments " S :
e Burldlng IeveI pIann|ng commlttees as they work on schooI rmprovement
. efforts S R _ :

The four areas descrlbed beIow (Essentral Learn|ngs CIassroom Practlces LT
‘. = Assessment Practrces and Servrce Optlons) are designed.to assist specral needs T
- Uses Technical Information - interprets and uses data generated from a var|ety". < ~'.'students ga|n the skills necessary t° reach h'gh academrc standards o _' S

| IEE o e _"'-Essentlal Learnrngs the knowledge and skrlls that specral needs students requrre
. va‘to maxrmlze therr educatronal growth and deveIopment T -

Students who are d/verse /earners need to /earn

Communlcatron skills. to express and understand thoughts and oplnrons »
|n a varlety of settlngs sttuatlons and with dlverse populatrons S

N 4 “Ov
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A
-

' 2 DeC|S|on mak|ng and problem solvmg Skl||S and strategles S Classroom Practlces the range of |nstruct|onal practlces and strategles that _
SRR S '_ - teachers employ to heIp a specral populatlon of students Iearn These |ncIude but
3 Basic Ianguage skllls and a broad vocabuIary to use as bU|Id|ng bIocks in.- are not limited to: - "t e T e T S
developlng readlng, wr|t|ng and cr|t|caI th|nk|ng T L __o'Tlme B O LT S S SR TEE PE
4 Self advocacy sk|IIs 1o make thelr needs and wants known |n socraIIy Ll e Modallty S e e e T

constructlve ways in Iearnlng, work and socral srtuatrons R : ';_ ST _fq_'-Grouprng B AT T S
Snee e S -.':"_"f'Presentatron , L DR TR TR
R 5 PersonaI strengths and capabllltles and the ab|I|ty to use th|s knowIedge to o ool ,‘so,rCIassroom organlzatlon and behaV|or management o Lo Tt L
' ' -act responS|ny at schooI and work ST e vt e Materials L Lo

[

TR - : i ' St e Equipments. e c T .f PR lf e
LT 6 Somal sk|IIs to deveIop posmve reIat|onsh|ps wrth peers and aduIts in- a .+ .+ e Téchnology. - B U T I P T Lo
C var|ety of settlngs and S|tuat|ons and wrth d|verse popuIatlons ser e e {r ‘0"_EnV|ronment '_‘t,f e T e ’_-“' S

1

7 Organlzatlonal sk|IIs and study strategles for schooI and work Important j W/th the needs of d/verse learners /n m/nd educators need to employ appropr/ate
- skills include; but are not I|m|ted to ST T T e T e N
* Time: management SR e Student Self: Management Strategre ERE T I
o Goal setting . R PR SR o R s ‘Use’ strategles deS|gned to promote student seIf—management and AR
. Management and use of materrals/resources ‘:. Do mdependence : s et o e L
e Learnrng strategles SR SRR : Ly LT
e ooy R w0 ST e Provrde conS|stency, structure and cIear expectatlons
8 Career development sk|IIs to make pursue and ma|nta|n personaI P - A
5 emponment chorces T e LT e Provrde appropr|ate posrtlve Iearnlng re|nforcement feedback and A
IR ST e R recogn|t|on for. student accompI|shment S :
' 9 The use of tooIs and technoIogy 1o- augment Iearn|ng and access NN ~ - : L L
. |nformat|on i S L DR PAIA R TR - N

P

M LT e R E U D T LI : So w2 s UL e Promote supportive and: responsrve cI|mates that facmtate socral and :
T T T AU TN TN L S SN cuIturaI Iearn|ng and aIIow students to take rrsks and Iearn from fallure R

e e R JRLE el T '».'." : '_ ". Prowde opportun|t|es and enV|ronments that aIIow aII students to .
R T LR T e T Sl T partrclpate meanlngfuIIy in |nstruct|onaI and soaal act|V|t|es o 19
18 o P D ‘ - --‘. Adapt physrcal envrronments to match the Iearnlng needs of students

[ - T s e .o N . T . - N . N T [ . . - . . LT X . .. ¥

- e . SR : I T \ MaklngStandardsWork J Scnence . Page




AR

3 Ins't'ructiona' I‘Practic R U L S ;' U Assessment Practlces the accommodatlons and adaptatlons necessary for a’

o : ' o R C e e e specral popuIatron to adequately demonstrate knowledge and sk|IIs ' s
e “';o Incorporate I|fe skrIIs socral and affectlve skrIIs and seIf advocacy skrIIs ' , o
"A;»_A_;-‘throughout the currrculum N o ln assessmg the /earn/ng of d/verse /earners educators need to U Lol

BN . ~-Choose teach|ng and Iearn|ng methods that match the Iearnlng needs o " 1'1} AIIow for a var|ety of assessments that evaIuate what is. berng taught T
S and styles ofthe students e s f‘_ti;mcludlng . , v . |

° 2

7 e Incorporate d|rect |nstruct|on of how to Iearn sk|IIs and th|nk|ng sk|IIs Lo e Portfohos _ o e R
o throughout the CU”'CU|Um S TR S 3._'Assessment of darly work L T T ety
DR e e R - e Observations- S N PO T ~
L Ensure the Ianguage of |nstruct|on effectrvely communrcates and .' T Self:and pesr’ evaIuatlons S T S R DTS S
o rl:.,promotes student understandrng for students wrth specraI needs L T “;’Demonstratlons and prolects S e T v
S o+ e+ Oralfests . S S | co o '
e Use methods to promote actrve Iearnrng, |ncIud|ng hands-on Iearnrng,; e e Cooperatrve group assessments A
R reaI WOI'|d and experlentlal Iearnlng communlty based Iearnlng and R e ‘Fam|ly, commumty and employer evaluanons/observanons ‘.- S o e
T Iearnrng mvolvrng student chorce R . STl Tl e
S LT e T 2.‘{-Ensure that the Ianguage used in assessment is consrstent wrth the .o '
S Use Iearnrng materlals equrpment and medra tarIored to the unlque - ... language used .during. instruction and reercts the students preferred mode
Iearnlng needs Of students L .g s T e e o communlcatron cons|der|ng the S R e

KRS . Desrgn and |mplement specrflc opportunltles for- students to apply and;,'_' I e Student S cuIture/preferred Ianguage f
DT ‘transfer Iearnlng to a var|ety of srtuatrons both fam|I|ar and new.: ~. R R 7,_’7. Clanty of. instructions: .- : PRI
S R . VerbaI and non- verbaI opt|ons (| e. srgn Ianguage) S
L e Use var|ed and erxrbIe grouplng strategres for |nstruct|onal purposes S A ' -
IR . 3 ,:Consrder the: student 'S unlque needs when determrnrng the content
L . Use erxrb|I|ty in pacrng |nstruct|on schedullng and the use of tlme R A of the assessment S R A
-* "based on the needs of mdrvrdual students RPN T T

1
PR

R ST : - - S ‘*’ R B . Identlfy the skrlls and content to be assessed and ensure that
e “Communrcate and coIIaborate wrth other teachers SpeC|aI|sts students RS assessments test °”|Y the ¢ content that was taught

~_families and approprlate agenC|es in pIannlng and |mplement|ng

< effectlve |nstruct|on . Desrgn assessments to determlne what the student knows as, opposed

: to what the student does not know

Makrng Standards Work . Scrence . Page 6



AR A . < - FRR . . . . _— . . . N s . . . « - 4 . , . T . . P -
R . Ll -t A . . Lot e .o 0 . . R S R ‘ . EE P . ., s . .ot o o e . e - .
. . . ! o 3 R | B : JECAN B : AR . . . . N . L Lo . - AI ey .. o 4
Moy

6 AIIow for avarlety of assessment enV|ronments ConS|der the -
' purpose of the assessment and the student s unlque needs and choose
» - - ’ EP R the envrronment that flts best IR :
’ , . Identlfy |nd|vrdual Iearnlng styles and deslgn assessments to eIrcrt a. SRS DU : - o
S 'jj-"j- - varrety of th|nk|ng and appI|cat|on sk|IIs T T A Lo e ﬂ..." . ConS|der the studentsphysrcal cond|t|on endurance attent|on span
_ [ ETIR -' S vl sl T distractibility, emotlonal state and medlcal cond|t|on at the t|me of
4 Deslgn assessment procedures and accommodatlons to meet SR ey ._- assessment ~ L e L - e
I |nd|V|duaI student needs S e e -‘ oL 3 B U P R
: : T T ,a;comrorfo'r distractions.","-._~'f,_, ,"_ LT "{_a RN
e Assess in the students pnmary communlcatlon mode (| e ,,Brarlle srgn o o SRR
Ianguage p|cture board) R e 1-'--; ST ,' AR f_""o Create supportrve settlngs that encourage student partrcrpatlon
‘;’.f . Use avarlety of peopIe (| e, famlly, peers emponers other S Rt . Use preferentral seatrng ' e CLa T
' professronals) nn the assessment process Sl RN A X Sl RS e ST

v T s

B VT AL U _1 ‘o Use reaI I|fe settlngs and other aIternatlve envrronments

\

) Ut|I|ze student s pr|or knowIedge to determ|ne |nstruct|on and
subsequent assessments SNRET :

¢

S R - e 7 Conslder the evaIuatron cr|ter|a that erI be used when desrgnrng

-

5 AIIow erxrbrIrty |n the trme and schedullng of assessments T assessments and set the crrterra prlor to assessment e A_

o
‘ \r 5 ’ ' -"‘.' . s - L N o n

. AIIow extended t|me _,; ' Lt et S IR SR Involve others |n determ|n|ng reallstlc expectatlons and goals for the
Wl AIIow the student to take breaks ST T e Ll T
. ‘ 3 g WL T R :‘_-': LT T e Provrde famlly and others the opportunrty to assnst in |nterpret|ng
‘e Drvrde assessments |nto smaIIer segments RN e R assessment results. * e L

",

B
’

e, Schedule assessments when students can perform best PRI L . ‘e Make expectatrons and crrterla cIear and explrcrt

. Use unt|med assessments S T T TR Y Provrde avarlety of gradlng methods |ncIud|ng AT
: S R T L 1_.,":‘ Ind|V|duaI gradlng scaIe O T
S A PR UL Narrative, reports S S RS
R T R SRR S GFOUD grades ;i ST e 3-;:23. o

R . T ’ .o L A

v

- - ' - . . '“‘..". ',_.j" y‘ ' .. - _;. - o v L . I ".4:. , ) .’;",,,' 2’ “ K ;b-v . .
e B Making Standards Work e .Science ¢ Page. 7 . (7N T
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S i o Use technology for presentatlon of assessment and student response L L R



' ‘,'Serwce Optlon systems of organ|2|ng peopIe and materlals to suppIy and dellverv S 8 Offer a menu of educatlonal opportun|t|es to students famllles and schooI R
_educational opportun|t|es ‘accomimodations and supports in order for students or IR personnel for cont|nuous |mprovement of services to students :
. :'glven populatlons to. become successful Iearners . : o

. For dlverse Iearners to have adequate opportun/tles to Iearn schools will: o needs, developlng fr|endsh|ps resolvmg coan|cts makrng chorces and
- : IR OEE . plannlng their I|ves | .
1. Involve fam|I|es communlty members and peers |ntegraIIy in'the deS|gn - -
; and |mpIementat|on of educatlonal servuces for aII chlldren and youth T e
: : B ADAPTATIONS ' D

2 Use shared and erX|bIe resources, |ncIud|ng personnel money, facmty, ) ‘ : S - : IR
< program, t|me and administrative-processes to meet students’ needs and o 'Adaptatlons are changes made to the enV|ronment curr|cqum |nstruct|on and/or B
to offer appropnate servnces by provuders wuth specmc expertlse BRI "assessment practices in order to help a.student become a successful learner. .

. L x.'Adaptatlons are based on the strengths and needs of |nd|V|duaI students and may
' ‘3 Offer curnculum and |nstruct|on that is d|verS|f|ed through a variety of B vary in |ntens|ty and degree T . :
~modifications, |ncIud|ng alternative scheduling, accessibility, optlmal R SR DU - :
; Iearn|ng enviroiments, grouping, accommodation of multiple Iearnlng B Adaptatlons |ncIude
sters Setting appropriate expectatlons student teacher ratlos and a - .. ' : C
vanety of |nstruct|onal technlques e T e e 1 Accommodatlons P o i~ : : X
e i o e T j Accommodations are adjustments made in howa student accesses and ‘
. 4. Support coIIaboratlve pIann|ng wnth |nd|V|duaI students team members e L demonstrates learning. They do not substantlally change the |nstruct|onal .
' famlly members, the commun|ty and other agencnes with the management' B \'_'Ievel content or the performance criteria. The changes are made in. order"
of tlme and resources ‘.._ SRR - R ¢, .. to provide students equal access to' learning and. an equal opportun|ty to -
‘ : R o ~..r.» . .. demonstrate what they know, Accommodatlons |ncIude changes in and/or'
. 5 De3|gn support services for students that help them with I|fe E T prowsmns for the foIIowmg : A : ‘
management |ncIud|ng safety, health weIIness somal reIatlonshlps and - I : CL
Iearnlng L ' - X Presentatlon and/or response format and procedures
, ' S **" Instructional strategles
6. Assure students the opportunlty to plan and prepare for successful I|fe . Tlme/schedullng - L ¢
adjustment after h|gh school, including career deveIopment communlty e Attitudes -~ .- 0 ‘
mvolvement post- secondary education, recreatlon and Ielsure chonces R e ’ArChitectur'e" Lo
“and dally I|V|ng adtivities. .t .- . e Envifonment -’
- B T -« Equipment .

. 7 MaX|m|ze the' use of technoIogy for Iearnlng School professmnals _:' S PR ) RO S B RO .
fam|I|es and students usetechnologycompetently . B e L A

EMC Lo e ST 8 .\04’
S Core) R _ . S o IR Lo ey . Making Standards Vt/ork'- Science ¢ Page LNVOR

9. Offer support services: to aSS|st students in managing behaV|or expresslng. o
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2 Modrﬂcatrons* SRR L SRR TSR -'Opportun/tles for Success contalns many strategles for SpeCIfIC specral populatlon~
: -.Modrfrcatlons are: substantral changes in w, _h_ata student is expected to - groups |ncIud|ng B S T S e
',lIearn and demonstrate They are made to provide students with. - Y L e Attentlon Defrcrt Drsorder R e T A ' g

,opportunltles to partrcrpate meanlngfully and productively'in Iearnlng o e Chapter I (Title 1) T e
. "".experlences and envrronments Modlflcatrons |ncIude changes in the ', . Deaf/Blind.. " - L )
cafollowing: T T T e T G e Deaf/Hearing Impalred P PR -
_* e Instructional level . o ST Co ot reGender.: - T
.« Contert. . . - - LT T Gited Individuals e
" ' Performance crlterla S SRR S - + Language Mlnorrty Students 7L L
o B L T LU L MO L .'. JLearning Disabilities (PerceptuaI/Communrcatlve) T
‘*Note Under Colorado Law22 7407et seq CRS astudent must havea ff coL e e Mrgrant Students R 0 T PR
Specral Educat/on lnd/vrdual/zed Education Plan (IEP) fo qualify for mod/f/catlons to i S Physmally Drsabled and 504 B S

> the: standards unless the mod/flcatrons exceed those of dlstrlct/state content o e Preventlon Inltlatlves (ngh Rlsk) Y R E A P

standards G e e S R EA L R . Race . L e SREETIR R

f e e B e e T e Srgnrfrcant Cognltrve ChaIIenges REY CL '

e T T e e e e j -+ Significant Identifiable Emdtional: Dlsabrlrtles

e T e T e T T e e Y e Speech/Language Needs”

S T i T e e e ey Traumatic Brain Injury TR Lt

e e e e F T e T T e ,' . Vrsual D|sab|I|t|es SR e

e )
) L I S

. . : o o e e B N v . . . - . N » . . Ca - R IR . N . .o B e e -
;o . . .- - R e - e

T T AR S The complete versron of Opportun/t/es for Success can S,
e e T e e e T R be purchased for $18. 00 by.coritacting:, I

B T P B, 1 .: The Colorado Department of- Educatlon .-'. B R
Sl e T e e e SpeC|aI Educatlon Servnces Unlt R R
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_CLASSROOM ACTIVITIES

INTEC.RATINC. SCIENCE STANDARDS
WITH WORKPLACE COMPETENCIES



XOX O
"A SCIENCE
Academlc Content Standard

t Students understand ‘the processes of sC|ent|t|c
. mvestlgatlon and design, conduct; and can

- communicate about and evaluate such
lnvesttgatlons

"GRADES K-4
BENCHMARKS _

| 2. asking questions and stating: -
X pl'edICIIOFIS (hypotheses) that canbe :

“

|nvest|gat|on v

.

e

| COMMUNICATIO KILS ‘

Demonstrates the ability to receive and relay
information clearly and effectively

ORGANIZATIONAL SKILLS

| Demonstrates skills to effectively and |

fficiently operate within a workplace

' Workplace Competen01es

THINKING SKILLS
Demonstrates the ability
to use reasoning

TECHNOLOGY SKILLS §
% Demonstrates the ability to work

with a variety of technologies

WORKER QUALITIES
Demonstrates the characteristics
of an effective worker

b selectmg and uslng S|mple dewces to
gather data reIated to an mvesttgatlon

)

L Lo .

. G e . t
o

; r'.

c usmg ‘data based on observatlons to : |-
constructareasonable explanatlon» -

.
. -

v .
Sl

' d commumcatmg about |nvest|gat|ons
- cand explanatlons '

. .o
t. L et [ PRTS
e STl . .
T . ..
v . " 3 A
[ . .
STy e i
et PN -
4 et . - " y
, Lo - »
o ' . }
. LY L v '
y R . N Ay
P . .
B ' T
PO . ‘
- _-"' R '
£y £ - .
1 | IR ——
7 . IR . .
g . ntoe - B “ -
. i . . . o o B

. - y
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- ST

4 5
$T AS—\:_ Students understand the processes of. screntmc
AN

about and evaIuate such |nvest|gat|ons

- related to an |nvest|gat|on

t\_

Technology Skrlls Selects Technology — .
chooses approprrate procedures tools or -,
Co equrpment - , co

678910 11‘12

ARD , |nvest|gat|on and désign, conduct, communlcate L

b. selectlng and usrng s|mple devrces to gather data N

2
Lo s

."Elsenhower Natlonal Clearlnghouse (ENC) offers K 12 teachers N
and other educators free information about mathematlcs and ..

o sclence currrculum resources ava|lable through-the Internet or toll-
'free modem access to ENC Online, in prrnt and on:CD- ROM E

k Ersenhower Natlonal CIearrnghouse
1929 Kenny Road. -
-Columbus,"OH 43210-1079 "~ -«
+800/621-5785 C

L
Vo,

. '614/292-2066 (fax) _
.800/362 4448 (modem)
. mfo@enc org (e-mail). °

S _http//wvvwencorg ,

COMMUNITY

SCIENCE

LEARNING ACTIVITIES

'.ACADEMIC CONTENT STAN DARD

. Students select five objects to measure and we|gh The
o stidents then predict the measurements and weights of the five
-. objects and classification (such as which ‘object is-the largest

+ which is the smallest, heaviest and lightest) and record their”

* guesses. Students then measure and weigh the five objects '
and record the actual results using a data table and a graph.
Students then write a statement about the accuracy of their -

. predlctlons and the actual werght and measurement of the .
objects o R S AR

WORKPLACE COMPETENCY

- TECHNOLOGY SKILI.S SEI.ECTS TECHNOI.OGY i '

- Students choose the. -appropriate measuring device for the
* .object or distance they are going to measure and d|scuss the |
advantages and constraints of each devrce (i.e.; using Grulerto .-
... méasure the length of the room:or using'a meter stick to e
) ‘measure the thlckness of a plece of paper) D

CAREER DEVE LOPMENT

... Invite a cartographer civil engrneer or surveyor to taIk to the o
'class about thetools they use for-measurement and the skills .*.--- ~

. and tra|n|ng needed in their career The speaker can also
o d|scuss the lmpact 'of technology ' .

~Students create a school map/communlty map ‘or check therr L
-current map for. accuracy and suggest any changes that may * "
. be needed ' , ) . . ) L

.,'\
¢

R
200

. . e
I : s . A B Sy

ifASSESSMENTS

= ~

ACADEMIC CONTENT STAN DARD

Evaluate students on:
.. *'the’ accuracy of their measurements v
+ * the presentation of their data table and graph -
e the accuracy of thelr wntten statement

oo oo
250 o

WORKPLACE COMPETENCY

;TECHNOI.OGY SKII.I.S SELECTS TECHNOLOGY
‘' Evaluate students on their. ablllty to: i :
T select the most appropnate measurlng tool to measure a’
" wide variety of objects .- e
© .+ identify advantages and constralnts of. each measurlng
o devrce ’

: " Making Standards Work * Science * Page | < \J e
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E’A SCIENCE
Academlc Content Standard

2 Physrcal Sclence Students know and understand
-common propertles, forms and changes in matter
and energy.

'

o
s
e

2 s Students know that matter has charactenstrc
propertles which are reIated toits' composrtlon and '

structure R

GRADES K-4
BENCHMARKS

a. examining, describing, classifying,”
- and comparing tanglble objects in
terms ot common phystcal propertles

(e

b measunng common physlcal

B

properttes of objects y

L
A
‘ ot

. ‘./.'.

‘c creatlng mlxtures and separatlng

them based on dltferences in -
propertles e e

R

PR A - 7ex: Providsa vy enic [

Workplace Competenmes

ORGANIZATIONAL SKILLS
g Demonstrates skills to effectively and |§
efficiently operate within a workplace

TECHNOLOGY SKILLS §
Demonstrates the ability to work §
with a variety of technologies

COMMUNICATION SKILLS
Demonstrates the ability to receive and relay
information clearly and effectively

THINKING SKILLS
Demonstrates the ability
to use reasoning

WORKER QUALITIES
Demonstrates the characteristics
of an effective worker




B A s ERETIN
[

Ay 3 S TRt
K 12 3 4 5
. 2. Physlcal SC|ence Students know and understand B
© common propertles forms and changes in; matter
and energy.
. 21 Students know that matter has charactenstlc _
propertles which are related to its . .
.~ composition and structure. .,

P b. measuring’common physical properties of objects_ .
'-l_ ‘-..’; S "4'.' ‘( . . .\ .

Thrnkrng SkIIIS Analyzrng ' :
identifies bias of information- sources evaluates '
 contradictory |nformat|on and effect|vely manages
|nformat|on oo D o

L t.'d.Uo.T.AT'dN?--

“Th|s (math) knowledge WIII heIp me in, the reaI worId and my
favonte subject Sclence ’ . '
Brad 4th Grade '

6 7.8 9 10 11 12

‘ AACADEMIC CONTENT STANDARD

RS .
o FWo o

LEARNING ACTIVITIES

‘Teacher d|scusses/descr|bes the three states of matter: soI|d
. liquid and gas‘and how matter is measured by its vqume and
. weight. Studerits then make ice.cream in the classroomto. -
_ " ‘observe the change, in‘staté from liquid to'solid. Students
* .. observe and record changes in the state of ice cream at - -
. different temperatures by keepmg track of temperature and

:volume _ -

WORKPLACE COMPETENCY

/THINKING SKILLS: ANALYZINC )

“The concept of anaIyzrng is explored and- eIements are l|sted
" by the class. Teacher presents what it means to analyze -

. ,'-|nformat|on by using the data (temperatures) collected from the\" -

. ice cream experiment. The, class then discusses the range-of
s '.temperatures at which food is.cooked and the possible reasons
for the variation. -Applying this, framework to above actIVIty, -

students analyze icé.cream in various states and suggest
" possible- explanatlons for those d|fferences

CAREER DEVE LOPME NT

. Students discuss why-and how professlonals in var|ous f|elds . B

¢

* analyze information:

"o nvite a refngeratlon speclallst into speak to the cIass about -

©* " how: refrlgeratlon is created. .. ~
‘. Talk with a produce manager about what foods need tobe -
’ refngerated and why : s »

COMMU N ITY

. Students take a study tnp to a grocery store to |dent|fy the

different temperatures at which food js kept and the way. stores h

maintain these temperatures. The discussion may focus on

o - how the store managers analyze information to make dec|s|ons_ -
N I _about food storage and dlsplay .

. j\'j.. Evaluate students on their ablllty to:

SCIENCE

o ASSESSMENTS

ACADEMIC CONTE NT STAN DARD

. identify . factors that affect the state of i ice cream (heat and
cold) .
e expla|n the dlfferent states of matter (IIQUId and SOIId)
- o explainor- demonstrate how d|fferent states of matter.is -
7, 'measured S Lo
“~e. describe why food products must be. kept at certaln
temperatures : : : o

T

WORKPLACE COMPETE NCY
THINKINC SKILLS ANALYZINC
Evaluate the students on their ability. to
"o define the word analyze " :
~ o identify information that gives poss|bIe causes and reasons -
e -determine when more information is needed” - |
T e give an example of hiow they. have analyzed a srtuatlon
‘ ldentlfy why the sk|ll of’ analyzmg is lmportant ’

3

3'7

CXeX
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Academlc Content Standard TR DRI F R R e I e L e

3 L|teSC|ence Studentsknowandunderstandthe T AP T STR S -,T' ‘-;: BN Workplace Competen01es R e
charactenstlcsandstructureotI|vmgth|ngs the ~.- i R O L S S N - D T P U
-+, . processes of life, and how living’ thrngs interact W|th :'_ COMMUNICATION SKILLS ORGANIZATIONAL SKILLS : THINKING SKILLS | TECHNOLOGY SKILLS § WORKER QUALITIES
Lo edch other and their. envtronment AR ST Demonstrates the ability to receive and relay @ Demonstrates skills to effectively and Demonstrates the ability | Demonstrates the ability to work Demonstrates the characteristics
' ‘ oo information clearly and effectively j efficiently operate within a workplace J to use reasoning ) with a variety of technologies of an effective worker

KB

- 3 4 Students know and understand how organrsms |, o
R change over time in terms ot btologrcal evqut|on and
genettcs ; :
GRADES K-4
BENCHMARKS
a. -identifying characteristics that are -
“common to att tndeuaIs of a Do
specres ’

K b recognrzrng that there are drtterences
" in appearance among mdtwduats of -
the same poputatlon or group '

R

"' ¢ identiying characteristics of ptants N
.+ | :. andanimals that allow them to live in
specmc envuronments :

-‘1_.,

( d’ descnbrng examptes of. extrnct
R f : organrsms based on fossil evtdence
- ° . 5, B .
\ N !

Emc .

A .170x Provided by ERic
.
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L 'newspaper is the only .up-to-the:minute text available that brings life”

3 4 '5 6 7 8 9 10 71112
._'L|fe Scnence Students know and understand the
+ characteristics and structure of living things, the -
. processes of fife, and how living things mteract
.~ with each other and their environment,.

o3 4 Students -know and understand how
.organisms change over time in terms of
bloIogrcaI evqut|on and genetrcs .

' recogmzrng that there are drfferences in.
appearance among’ rndrvrduals of the same
popuIat|on or group ST

o ¢

CE Y CommUnlcatlon Skills:" Interpreting- .
= defineates-and analyzes ‘oral and written.

* information and syntheslzes |nformat|on into a
concluslon ' . r ..

. RESOURCES

The Denver Rocky Mountam News B m Educatlon [
. ‘Whlle other textbooks Iose reIevance soon after be|ng pr|nted the B

directly:into your cIassroom When you're part of the Denver Rocky
Mountain News NIE program, you glve your studenits this living
o textbook with'new information and photos--every day. With its. .
C convenrent format, the: Denver Rocky Mountaln News reads I|ke a book
“;and frts on a desk L v T s
t www rnsidedenver com/me AR

<

.+ The Denver Post Newspaper In Educatlon ey .
Program components S o , _' S
.~ » Monthly resource packets - S K SR
. e Twice montth faxed lesson plans. wrth actrvrtles based ori. CoIorado
modeI content standards in fanguage arts, history and math. .
e Monthly specral features in Colorado "Kids on d|versrty rssues
‘ Internatlonal pen pal opportunmes 7 :
- ST www. denverpost com/nie/nie htm

Q

’

.\.!. . \4
Xty 0

N s|m|Iar|t|es and dlfferences among us..

R
20

LEARNING ACTIVITIES

ik ‘EACADEMlC CONTENT STAN DARD

The class d|scusses how the same population or group (. e
humans) may have drfferent physical characteristics. Each
student writes their own characteristics on'a card (bIonde hair,”

- blue eyes, wears glasses; ‘etc.) The teacher gathers the cards, "

~mixes them up and selects a card atrandom. Reading off the

'charactenstrcs the class attempts to rdentufy the cIassmate that :

S f|ts the descnpt|on T

’-

WORKPLACE COMPETENCY
‘ COMMUNICATION SKILLS INTERPRETING

] “-The class d|scusses the skilt: of |nterpret|ng and identifies how it

s used "Using the activity above, the class d|scusses and o
. interprets which’ descrlptors are: most heIpfuI and wh|ch are
Ieast heIpfuI and why T .

CAREER DEVELOPMENT T e

R 'Students write a.letter (ore- maul) o a. Colorado genetrcrst or
’ "Ask a Scientist” regardrng genetrcs as well as the educatlon '
and/or tra|n|ng needed to enter the freld and how mterpretlng is
used o . .

>

COMMUNITY e |
. Students’ createacoIIage using prctures ‘of themselves, "
- community members and from magazrnes to showcase the ’

i r.:’.«

SCIENCE

"As,s'E's_sw_\E-NT_s’? ‘

ACADEMIC CONTENT STANDARD

EvaIuate the students on their ablhty to:
-+ identify characteristics of populatlons -
e |dent|fy the. s|m|Iar|t|es and dlfferences of charactenstlcs

WORKPLACE COMPETENCY

COMMUNICATION SKILLS: INTERPRETING .
‘ Evaluate the students on their ability to:
K define. the ‘skill of interpreting : A
e ldentrfy and analyze the. utility of varrous descrrptors
"~ reach and defend a concIuslon regarding whrch descrlptors
' are the most and Ieast heIpfuI T
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Academlc Content Standard B R P VU SR A A RIS ST S o
_4 ‘Earth and'Space Science: Students kiowand .. " .. 0 T o T 1, Workplace Competen01es G T T e T e
‘understand the processes and interactions of Eaths * .- . L D v S SN L e

.~ - systems and the structure and dynamlcs ot Earth and © COMMUNICATION SKILLS : ORGANIZATIONAL SKILLS ' THINKING SKILLS TECHNOLOGY SKILLS § WORKER QUALITIES
e - other objects in space T T Demonstrates the ability to receive and relay f Demonstrates skills to effectively and | Demonstrates the ability Demonstrates the ability to work Demonstrates the characteristics
R o o o information clearly and effectively efficiently operate within a workplace to use reasoning g with a variety of technologies of an effective worker

g 42 Studentsknowandunderstandthegeneral S I T RN : N S T R » : o
charactensttcs of the-atmosphere and Iundamental
processes ot weather ) o

GRADES K-
BENCHMARKS

) la.- recogmzmg thatthe Sunisa prmCIpaI
") source ot Earth s heat and Irght

¢

5 X ; . o .- ,

b recogmzmg how our darly actrvrtles

. (e attected by the weather E R

e descnblng eXIstrng weather
s “conditions by coIIectrng and recordlng
weatherdata ROUPRNRERE

N

. g L
B .
Y
o .
¥ .
[\
' : o LT
, .
.
- B ,
B i L
‘ ; f
. e .
“
.
s .
f
. N
. 4
'
‘
"
. N
- . i
. . -
P f
. . e
.o ‘. \
T . N M
L0 i " +
R ~
2 T
' -
L \ .
.. 142 '

ERIC

A 7o Provided by R




Ko 13 -;3 457

L T ATE 4:_ ‘Earth and Space Sc|ence Students know and-.
s ND ARD ~ understand the processes and interactions of - .
. STA .. Earth's systems and the structure and dynamlcs of

A * -Earth-and other objects in space. .
"7 . 4.2 Students know-and understahd the general
>~ characteristics of the atmosphere and
fundamental processes of weather.’

y

- Earth’s heat and Ilght

-Organrzatlonal Skills: Systems Th|nk|ng
understands the naturé of systems, develops and -
_‘ adapts systems to meet organlzatronal needs

67 8.9 10 11 1

. recognrzrng that the SUI"IlS a pnncnpal source of

T .RESOURC_E |

Natlonal Renewable Energy Lab (NREL)

"NREL's 300-acre campis is located atthe foot of South TabIe
" Mountain in Golden; Colo, Major research: facilities include: Solar
'Energy Research Fac|l|ty — housing the National Center for’
Photovoltaics, Fleld Test Laboratory Buiilding, Thermal. Test
" Facility, Alternative Fuels User Facility and Process o
DeveIopment Unit, Solar Furnace and Solar Radiation Research
. Laboratory National Wind' Technology Center, and .
- Thetmochemical Users Facility. "NREL's adm|n|strat|ve off|ces
-occupy leased space |n Denver West Oftice Park. "

T

: www.nrel.gov

LEARNINC. ACTIVITIES

- ACADEMIC CONTENT STANDARD

Teacher presents. the basic components of the solar, system :

~.and its processes. ‘Focusing on the sun, students determine . | Lo

.~ the sun’s attributes andits relat|onsh|p to other planetary .
.. objects in the solar system. Students brainstorm and record
* the positive and.negative’influences the 'sun has.on th.e earth.’
Students are glven two paper cups filled with soiland a. -
thermometer stuck in each. Students enclose.one cupina
. -sealed plastlc bag and then both cups are-placed under a lamp
- (wnth 6 -8 |nches between the, Iamp and the cups) :

- 'Usmg a graph,. students record the temperature of the air-
- above the soil ¢ every. 5. minutes for 30 m|nutes Students
. predict what the temperature of the cup of soil in the sealed
' bag will be and the unsealed cup of soil. Students then _
.- compare the two temperatures-and write a statement of the|r
. observations and a hypothesis- about the d|fferences and/or
_srmllarltles in the data ' :

WORKPLACE COMPETENCY

. ORGANIZATIONAL SKILLS SYSTEMSTHINKING

As a class discuss the’ character|st|cs ofa system Student
predict some of the effects'and the possrble sequence of

"-events if the Earth did not have a sun'or if our atmosphere no
" longer fllfered out some of the sun’s rays. The class may use -

resources, from thé National Renewable Energy Lab in Golden
Colorado (see resource) : . .

»

CAREER DEVELOPMENT

o Invite a representatlve from the Natnonal Renewable Energy

Lab to discuss the ozone layer and solar energy.
s Invitea weather reporter or-: meteoroIogrst to d|scuss the
. sun's |mpact on our ‘weather. .

COMMUNITY

. Students create a bullet|n board of the|r Iearnlngs and d|splay
Citin the school,” .
. Students monitor a school weather stat|on and communrcate

SCIENCE

ASSESSMENTS

ACADEMIC CONTENT STANDARD . .

Evaluate the students on their ab|I|ty to: ’ -
* identify attributes of the sun- and |ts relatlonshlp to other R
‘planetary objects . -+ | e
.. .rdentlfy posltlve and' negatlve |nfluences the sun has on the o
", earth.
e ‘measure the air temperature accurater in the expenment
. record the data correctly

~ | . . ¢

WORKPLACE COMPETENCY

- ORGANIZATIONAL SKILLS: SYSTEMS THINI(ING .
Evaluate the studenits on theit ability to: .+ )
- - identify the characteristics of a.system . :
* predict the |mpact of changes in the atmosphere due to the
. sun ST
e descrlbe a sequence of cause and effect

EXTENSlONS o R o
Students research and create a pamphlet regardlng the
effects of the sun on our skin and'the-benefits of sunscreen .
‘Students may also write an article for their local. newspaper or .
' school newsletter about the beneflts of ! sunscreen. - :

45

data to the.community.

S L 3 | cxex> ‘
- Making Standards Work ¢ Science . Page 1 b } L/ )
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Pﬁ SéIENCE

Academlc Content Standard

5. Students know and understand rnterrelatlonshlps
among science, technology, and human activity and
how they can affect the world S :

GRADES K-4
BENCHMARKS
a. recognizing the diversity of resource
*_provided by.the Earth and Sun

n

..j-

COMMUNICATION SKILLS
Demonstrates the ability to receive and relay
information clearly and effectively

I

ORGANIZATIONAL SKILLS
Demonstrates skills to effectively and

) efficiently operate within a workplace

Workplace Competen01es

THINKING SKILLS
Demonstrates the ability
to use reasoning

»

TECHNOLOGY SKILLS i

v

i Demonstrates the ability to work

with a variety of technologies

WORKER QUALITIES
Demonstrates the characteristics
of an effective worker

b. |nvent|ng a devrce that addresses an

-gveryday: problem {or task) and’ _
commumcatrng the problem {or task), N
des|gn and solutlon

c descrlblng resource related actlvmes
in which they could partlmpate that *
, can benellt the|r communrtres :

v

d |dentrly|ng careers that use scrence
and technology '

o ol

PAruntext provided by eric [EENEENN




- and how they can affect-the world.

- Thinking Skills: Creative Thinking
~ .generates new and innovative ideas "

K12 3 4 5 6"'7'8 9 1o 11.-_172-

$TATE f;'5. Students know and understand lnterrelatlonshlps o
sTANDARD - among-science, technology, and human’ acttvrty .

' l',id_entifying ca_reers'that use sciencef'and'te(':hnology .

" RESOURCE

- The Center on Educatlon and Work is a non- proflt orgamzatlon '
*that provrdes a variety of resources for job seeking, career -
: planmng, occupational education, and special needs education
' -through handbooks, workbooks wdeotapes and computer

software matenals : l

Center on Educatlon and Work ;
. .1Umvers|ty of Wisconsin-Madison -
.« % "School of Education
: v964 Educatlonal Sciences Bulldlng
1025 W. Johnson Streét -
Madlson WI- 53706
" 800/446-0399
608/262-9197 (Fax) -
v www.cew.wisciedu . v ..

o o SCIENCE

" Students chooséan adult in the|r life to |nterwew -(parent,
grandparent teacher) The mtervrew questlons must include
the followmg areas: : :
“-'chosen career : )
- preparatlon/requlrements for that career
- how does technologlcal advances effect this career area
* - are there any’ sclence related components of the career - |f
. <80, how '
" -arethere technologlcal lmpllcatlons or devuces used and |f
_they.have changed-and how
- how does the career mteract W|th or effect the commumty

| WORKPLACE COMPETENCY

. " THINKING SKILLS "CREATIVE THINKING

"The concept of creativity is defined. Students desrgn a creat|ve A

i - presentation (poster, overheads, collage role-play, etc.) and.
present to the class.' The presentation must includethe
~ interview information and identify at least 3 other career areas
'that mvolve sc|ence technology, or both and how )

: JICARE E R DEVE LOPMENT/COMMUN ITY

Asa class create a collage of lnterV|ewees and their: careers
‘Indicate Howthese careers interact with the commumty (both
positive and negative aspects). Display this: collage at the
school the county/clty offlces or l|brary ’

T

__LEARNING ACTIVITD .ﬁi. ..

| "ACADEMIC CONTENT STAN DARD

ASSESSMENTS

ACADEMIC CONTE NT STAN DARD

Evaluate the students on their: ab|l|ty to:
i |dent|fy and ask an adult to be, lnterwewed
. wrlte and ask the interview. questlons approprlately
*‘record the discussion clearly : :
'* see and communicate the relationship between the career
and the commumty S o A

v
- r

WORKPLACE COMPETENCY

- THINKING SKILLS: CREATIVE THINKING
. Evaluate the students on their ability to:". :
S The infuse:the information gained from the lnterwew |nto a.
. . creative presentation”
" present the |nformat|on ina cIear and understandable
. “manner:

. portray/nllustrate the reIatlonshlp between the career and the
. communiity L
*_identify and show how at least three other career areas -

- invojve'science, technology, or both- ’ S
* participate in the collage.creation. .

: L BEREE : i <xeX > M
Making Standards Work ¢ Science ».-Page 14 b & )
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':_\_: b comparrng knowledge gamed trom

o ; _d descnbrng and comparrng the

.
Aruitoxt provided by Eic: : e

“..] . recognizing that:wher-a'science _ .

represents

N - -

A

Eﬁ SCIENCE

Academlc Content Standard
6 Students understand that scrence involves ¢ a

partrcular way of knowrng and understand common '
onne(_:tlons amo_ng ‘scientific drsqrpjlnes oo

c

BENCHMARKS

. ‘experiment s repeated with the same
“ conditions, the. experrment generally
- works the same way ci

)

o

GRADES K-4 )

awo

[

~ COMMUNICATION SKILLS
Demonstrates the ability to receive and relay
information clearly and effectively

ORGANIZATIONAL SKILLS

" Demonstrates skills to effectively and
‘ efficiently operate within a workplace

Workplace Competenc1es

THINKING SKILLS
Demonstrates the ability
to use reasoning

TECHNOLOGY SKILLS
B Demonstrates the ability to work

with a variety of technologies

WORKER QUALITIES
Demonstrates the characteristics
of an effective worker

" diréct experience to knowledge'
gatned rndrrectly :

sy PN

c. rdentttytng observable patterns and
“changes in their lives and predrctrng, .
future events’based-on those RIS
patterns a LT

1.

components and |nterre|at|onsh|ps ot
a srmple system : A

o e

Te. comparrng a modeI wrth what rt




34"56789101112
6 Students understand that sc|ence |nvoIves a

particular way of knowing and understand common °
connectlons among scientific d|sc|pl_|nes

b comparlng knowledge ga|ned from d|rect ‘
experlence to knowledge ga|ned |nd|rectly N

Th|nk|ng Sk|||s Analyzrng .
.identifies bias_of |nformat|on sources evaluates
contrad|ctory |nformat|on and effectwely manages

. lnformatlon h . .

RESOURCE

_ Sc|ence Ask the Experts| is malntalned by the Reglonal AIIlance for
Mathematlcs and Science: Educatlon It has’ an excellent. selection.

-of topics in health, physlcal educat|on eng|neer|ng, med|c|ne :
mathemmatics, earth. and space science; and smence humor. The. ...

T .website offers.archives of questions (and answers) asked in the

past as weII as the opportumty to submlt add|t|onaI querles

o ra. terc edu/allrance/T EMPLATE/reglonal networks/cra/scrence/experts cfm

5o

I.EARNINC- ACTIVITIES

R .‘vo’. .
2000 I\

ACADEMIC CONTENT STAN DARD

In small groups students observe their’ schooI yard once a

“» month and note changes they observe in plants, animals,

: weather and what people are wearing. Students chart all }
‘ |nformat|on and add to the.chart each month.. Students create o

-, avisual aid that represents the different seasonal patternin.  *
- nature. Students also read ‘stories and/or science books about -

=", the changing seasons and compare thei- observatlons to the
h descr|pt|ons contamed in these resources e

1f-; R

WORKPLACE COMPETENCY ‘.
THINKING SKILLS ANALYZING

" Asaclass, |dent|fy the eIements of anaIyzrng Students |dent|fy
. any characteristics regarding weather patterns in the resources .
" -or in observations. Students identify-any contradlctory
- information they obtained about the seasons and analyze
vl possrble epranat|ons forthese dlfferences N e

CAREER DEVELOPMENT

~ Invite’ a zoologlst or veterinarian to speak to the cIass about -
* how’ seasons change the behavior of an|mals and how he/she
-+ uses the-skill of analyzing to find:the cause-of the behaV|or
The' speaker also could d|scuss h|s/her career path e

Lo e
(3

' ‘COMMUNITY

i o appropnately for the d|fferent seasons and post it throughout
' ‘their school bqulng ’ ‘ . ‘

. 'J.,

. Students create informational posters on how to dress L R

SCIENCE

ASSESSME NTS

ACADEMIC CONTENT STAN DARD

. Evaluate students on their ability to:

e

. ldentlfy ‘seasonal patterns in nature -

3 " e create a visual aid-that represents the. dlfferent seasonal - "

" patterns in’ nature

: "..0 ‘state the difference between the|r observatlons of seasonal

patterns and the wntten descr|pt|ons they have read

WORKPLACE COMPETENCY

.THINKING SKILLS: ANALYZINC
iEvaIuate students on their ability to;

* “identify the elements of analyzmg

e rdentlfy character|st|cs from the readrng and the|r

" . observations . - FN
recsee dlfferences betweeri what they see and what they read

I|st reasons for the. dlfferences

53
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SCIENCE

Academlc Content Standard

1,- Stugents indefstand the processes of smentthc'
' mvesttgatton and design, conduct, and can
communicate about and evaluate such

mvesttgattons .

GRADES 5-8
BENCHMARKS

. identifying and evaluating alternative

- ‘explanations and procedures - - "

COMMUNICATION SKILLS
Demonstrates the ability to receive and relay
information clearly and effectively

) ORGANIZATIONAL SKILLS
Demonstrates skills to effectively and
efficiently operate within a workplace

Workplace Competen01es

» THINKING SKILLS
Demonstrates the ability
to use reasoning

TECHNOLOGY SKILLS
Demonstrates the ability to work §

e

with a variety of technologies

" WORKER QUALITIES
Demonstrates the characteristics
of an effective worker

b. using examples to demonstrate that
" scientific ideas are used to explain *
] prewous observations andto predtct
' future events

,
S

S G AT

c. -askmg questlons and stattng
- hypotheses that lead to different ,
- types of scientific investigations -

TR &R TR

. d.‘ e‘reating'_a‘,written plan foran -
- investigation ‘

e.'-, ‘usmg approprtate tools,: technotogtes
- and measurement units to gather and
: organtze data "

t‘

T interprefing and évaluating data‘ih'\‘
order to formulate conclusions

0. cdmmuhicating results of their _
investigations in appropriate ways -

Q

CH

|
|

PAruntext provided oy enic [N LN

S
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345

1 Students understand the processes of sclentmc
|nvest|gat|on and design,.conduct, communncate
about and evaIuate such |nvest|gat|ons

5 ";<"° :.1._ - 2

. 8. us|ng appropr|ate tools technologres and
measurement units to gather and organlze data

PV I \l

Technology SklllS Selects Technology
chooses approprlate procedures tools or

6 78 9 1o R ’1"2":'

equtpment ERRE N AP :

Li‘"f“l like sclence for three reasons One sc|ence takes you. places
_you've never béen before. Two, you learn’ about the: human body
'Three you Iearn about the wrldest thrngs on earth d B

't-' :

R ‘ E -Tony Barton 6th Grader o

LEARNINC- ACTIVITIES

| ':-"ACADEMIC CONTENT STANDARD -

1 Students, in groups ‘of 2-3, rnvestlgate the use of trail -
pheromones by term|tes using Eastern subterranean termites.

see |f |t foIIows the pen I|ne or not

“

Y

.. pens, students propose .a hypothesis for the behavuor of the -
" termltes and then 1 use the scientific. method to test their
- vhypothesrs This acttvnty creates more questlons than it
.- answers, so students can revise their hypothes|s and retest
.many t|mes Students need to continually record, the|r

: occurs to. them as they are engaged in th|s actrvrty
WORKPLACE COMPETENCY
SRR TECH NOLOGY SKILLS SELECTS TECH NOLOGY

" Students create a tabIe chart or graph and brarnstorm '

+ Students’ may choose’ from all available tools to-do so (e.g. a

.. computer program graph. paper,-etc.). Career |nformat|on !

. . ~discovered is shared _The |nternet may be used to gather th|s
|nformat|on as welI ” . :

'

»‘g'-\\ art L.
- '. B PR . N .
AN LI

CAREER DEVELOPMENT L
the class-on the possible damage done by term|tes and the
technologlcal tools, used i in th|s professlon )
Invtte an expert on term|tes to dlSCUSS chemlcal
communlcatlon |n termlte socretres e

K

to flnd termlte damage

:» AR e s R R

- Studénts’ drawaIrne on-filter paper and observe the term|tes fo

After experlmentlng wrth dlfferent coIors brands and styles of T

Lo observattons and create a data table showrng term|te N
. .;'responses Students ‘also need to write! each new questlon that';"‘

strategles to display their’ hypothes|s tests and frndrngs Rty R

Invrte a representatlve from a pest controI offrce to speak to -

COMMUNITY e TR o

Students créate‘abrochure about termrtes and what to. Iook for S

O TECHNOLOGY SKILLS SELECTS TECHNOLOGY

-~ Making Standards Work . Science: * Page * D pa s |

ASSESSMENTS

ACADEMIC CONTE NT STAN DARD

Evaluate students on their ability to:.
.« follow the drrectlons of the expenment
.- make observations, g
|7 record their observations accurately .
. e create valid questions to be addressed .
* create a hypothesls based on the ﬂndrngs

. . e . . ., N o
,‘..v_l.,.,_t'.\_ _,,_<' DRI

WORKPLACE COMPETENCY

" Evaluate students on the|r ability'to: - Lt G -x_ :
' ".~ choose an appropr|ate type of technology to create thelr .
t report. N "

e create a report (p|ctor|aI wrrtten etc) to portray the|r flndrngs

e

P

ot

v




Academlc Content Standard B NPT SRR - R L
2 ‘Physical Science: Students know and understand, I . O SR f" R Workplace Competenmes S SRR

. common properties, tormsandchangesmmatter' : S I - . SR o R

and energy. D o ' o COMMUNICATION SKILLS - ORGANIZATIONAL SKILLS THINKING SKILLS | TECHNOLOGY SKILLS WORKER QUALITIES
o ' ol L .' Demonstrates the ability to receive and relay } Demonstrates skills to effectively and Demonstrates the ability Demonstrates the ability to work |§ Demonstrates the characteristics
S22 Students know that energy appears |n dttterent information clearly and effectively P efficiently operate within a workplace to use reasoning with a variety of technologies of an effective worker
. - forms, and can move(betransterred) andchange ' : T R S S S N - . C . e o

. (be transtormed)

v
N

”GRAoessﬁ
BENCHMARKS

. measuring quantities assocuated wuth
* energy forms : :

'b. describing qualitative and quantitative

" relationships, Using dataand =~ -
. ‘observations ‘and graphs assocnated
", - with energy fransfer or energy
' ;transtormatton ) )

ERIC=

Aruitoxt provided by Eric




RAD‘
CLEV\"-I' N
|<1 2 3 4 5 6 7. 8 9 1o RTEORE

. -.,Physrcal Sclence Students know and understand -

. .".* dommon propertles forms and changes in matter
'_;-andenergy " R
[ -212 Students: know that energy appears |n : 1.
different forms, and can move (be transferred) 1
and change (be transformed)

[

.. -using:data and observatlons and graphs;
o .1+ associated with: energy transferorenergy
transformatlon 5

o

KPLAC ' ' " AR

. v devisés and out||nes a process to. achleve a goal
i and tlmellne Dre Yl

[ o

I3 [ - e L
I Ve oSt
SRR R

: QUOTATIONS, 55

t|r*‘-, - - = ARV S

“The Scrence of desrgnlng roIIer coasters is baslc phys|cs potentlal

= .energy, potentlal energy converted to klnetrc energy, speeds, stresses |
- onthe.ride and reactions to forces‘ Englneers of rollercoasters kniow
-';’_therr math, physlcs andG Ioads Desrgnlng roIIercoasters isafun

_business, that challenges technlcal skills, someth|ng onlyumagrned in
'your dreams and' the sky s the Irmrt maybe beyond the sky, who

o knows.” T N P -

e A R -Dal Freemana,-;'
O A S S Dlrector of Engineering: =~

N S IR R ArrowDynamlcs Inc'.' R

e S Ronald VﬂToomer' 2

Presldent Arrow Dynamlcs Inc o

. Technical Manager - o
er Flags Maglc Mountarn .

Vot

.-“descrlblng qualltatlve and quantltatlve relatlonshlps,"_' |

\'\_- Cl . v

E‘\'ENCY Organlzatronal SkI|IS PIannrng SRR | A':;

Deslgner of Viper Rollercoaster e

- Ed Dampler R

SCIENCE

LEARNING ACTIVITIESI (

‘ --.'._ACADEMIC CONTENT STAN DARD

Students will have’ completed a unit on physlcs and d|scussed

- ‘_ f}f,_ the definition. and differences béetween quantitative and

. qualrtatlve data. |n small groups, students design a roller - " ,

ke '-coaster of. slow f|y|ng paper alrplane us|ng the|r knowledge of

N energy ‘and mot|on i e u .
After deslgnmg and testmg the|r planes or roller coasters
_:students measuré the distance their creatlons traveled and t|me
.~ in'seconds it took to travel that d|stance ~The students then

" : calculate the speed using. the.formula, speed = distance-

. ‘.dIVIded by time." Stidents-create.a’ data table showmg all .

measurements and calculatlons R

WORKPLACE COMPETENCY SR .
ORGANIZATIONAL SKILLS PLANNING

1 The class d|scusses the’ steps of plannlng and brarnstorms
"..many ways the skill is used: Student groups develop a written,’

sy step by-step plan of how they are gorng to develop and design -

" the project. ‘Then students create a. detailed queprrnt of the'.
.+ actual roIIercoaster/pIane The queprlnt mustlnclude .
measurements angles formulas speeds etc

"

CAREER DEVELOPMENT s T

|nvute an aeronautlcal eng|neer to. d|scuss alrplane des|gn

‘

Invute guest speakers such as architects, and engineers'to’ 2

RNl

d|scuss the plannlng |nvolved in these types of professlons

I

T

COMMUN ITY

. .f .. Students visit an eIementary classroom 1o share the above
. activities and explain speed to the younger students.

= 'Students take a’study trip to'a local amusement parkto

coIIect data and |nformat|on on vanous r|des in the park

Yo
. N

XL R
20 205X\

.ASSESSMENTS

ACADEMIC CONTE NT STAN DARD

" - Evaluate students: on their’ ab|I|ty to: .
"o identify quantitative and. qualitative: data
. e ¢ollect.information.and use the data effectrvely .
Y create a reallstlc and weII thought out des|gn S
. Student groups also evaluate other groups on: o
. the creattvrty and functlonalrty of therr des|gn e

'
K

WORKPLACE COMPETENCY e
fORC.ANIZATIONAL SKILLS PLANNING B
', ‘Students Wl|| be evaluated on their ablllty to:: e
4 e identify the steps used in plannrng
e workwell asa member of'ateam
* 'use resources and time effectlvely - ,
e |dent|fy other tasks and envrronments that requrre plannrng.u oo

.~ -
¥

EXTENSION G

..A great coIIect|on of réller: coaster prctures coaster-related
“events and news,-and: answers to frequently asked questrons
for roIIer coaster buffs can be found at ’

http //sunslte unc edu/darIene/coaster/coaster htmI

‘.

vy
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AcademlcContentStandard C - S o T IR S - ‘ )
' | o ’ Workplace Competen01es |

3. Life Smence Students know and understand the
characterlstlcs and structure of living things, the

- processes of lite, and how living things interactwith ~ ~ - COMMUNICATION SKILLS ORGANIZATIONAL SKILLS § THINKING SKILLS TECHNOLOGY SKILLS § WORKER QUALITIES

each other and their environment. RE o Demonstrates the ability to receive and relay Demonstrates skills to effectively and § Demonstrates the ability i Demonstrates the ability to work Demonstrates the characteristics
Lo ' oo oo e information clearly and effectively p efficiently operate within a workplace | to use reasoning with a variety of technologies of an effective worker
.3.1 Students know and understand the : Y = : o ce N/ A e o 4 S . i . R r ’ ‘

" characteristics of living things, the diversityof lfe,
and how living things interact with each other and
with their environment. ¢ .

3 GRADES 5-8 W o
t BENCHMARKS A£85%
[ & constructing and using classificaton  H. . {*.

systems based on the structure of
orgamsms "

b descnblng the |mportance of plant
‘and animal adaptations, mcludtng
.local examples C

a . . -

C. creatlng and mterprettng tood chatns
and food webs . ~

- |.d. explaining the interaction and
- “interdependence of nonliving things
and living: components W|th|n
ecosystems ‘
Te. descrlblng how an envrronment s,
- ability to provide food, water; space
and essential nutrients determmes :
carrytng capac:ty N

Q

Py

E

RIC= et

Aruitoxt provided by Eic:

‘s



TKT102.3 7405 607 8 09 0 M|l o e .13“35-;-]'If ST ;-'fy T
) - 3. Life Sc|ence Students know and understand the - — ‘LEARNlNG ACT'V'T'ES ' :

characteristics- and structure of living things, the b
processes of llfe and how living things interact . - - —
- ‘with each other and their.environment. A : T
+"3.1" Students know and. understand, the - - |- . ACADEMIC CONTENT STANDARD IR ACADEMIC CONTENT STAN DARD
: characterlstlcs of living things, the diversity, of -+ { . S o
“’life, and-how llvlng things interact wnth each. |-, S ;Students research the medicinal value of trees. and plants |n S - Evaluate the students on their ability to:.
other and with theurenvuronment S T the rainforest using traditionial and onI|ne research sources LT * demonstrate their understandlng of the character|st|cs of E
oo R RN S Students identify as many medlclnes that orlglnate in the - L “ . .. . plants and trees and how they-interact with the environment -
s T N TR R - rainforest as: they can and write an‘essay or createavnsual et e ,° accurately and thoroughly llst the plants usmgaclassmcatlon ;
g a.»_" constructlng and usmg cIassnflcatlon systemS""-" N E presentation descrlblng the|r flndlngs and classmcatlon of each U, e - system ; o
based on the structure Of organlsms RS SR BN ER "-'plant e e e T e ustify their estlmatlons of trees cutdown and remalnlng :' ,
-_ Ly Ce ST e Coees T .'f ' e h ot carbon'dioxide. - o e
S o : - R Y explain the effects’ of deforestatlon on ourworld uslngawell-
t Organlzatlonal Skills: Usrng Resources 2 ‘ Students estlmate the number of ra|nforest trees cut down each,__. ST or anlzed resentatlon e ' A )
: i .’ -year.and the amount of carbon d|0X|de that: remainsinthe - - ... 9 P S B
identifiés, organrzes plans and allocates - 3 N R ) . - Co ol
, resources R RN P o atmosphere asaresuIt of deforestatlon Students then answer . RPN B LT
: LT e B SN PO thequestlon Whateffectdoesthlshaveonourworld’?(plants SRR
R A T EERE humans waldllfe etc) A R '
N — e T R RS T -WORKPLACE COMPETENCY N '
Tt e L TR R LA !& 3 : S e 'ORGANIZATIONAL SKILLS: USING RESOURCES
S e e n T e | WORKPLACE COMPETENCY s R _‘,_“,‘__‘ Evaluate the studentson their. ability to: = - 7.t
I AT A R e .ORGANIZATIONAL SKILLs USING RESOURCES '_ ;-‘.', S ‘give examples,and uses of5dlfferentresources
S ; B N e G .,."'Students define the concept of rganizing and using resources. “o b e listthe resources used to locate the information. '
- j. o , " y - b 7 o Students'then name and use at least five different research'. o - o listresources Wh'Ch were helpful Wh'Ch ‘were'not, and why
P S *".Sources (Internet, encyclopedlas people etc)and evaluate the"-._- LT '_:. g Z SR SR !
..... ool radvantages and d|sadvantages of the. various sources. e R _'f SRR
_ N N R Student |dent|fy at least three jobs that would utlllze the P o R
. : 'f AR ‘-‘.-,'_research sources S e T T T A S EXTENSSLON . : o df o
e IR L . ST S g T oy T e Students |dent|yproducts manufacture rom. troplcal woods
e ,-Kelley McCourt Gth Grader DR LT RISt L - ‘such as teak rosewood or mahogany and |llustrate theseina -
T S TSSO P Py e L CAREER DEVELOPMENT R TR logo orposterwhlch expla|ns the consequences of their use. -
L L T e ’ SRR 'lnwteaconservatlonlst o help the students explore the e, Identity feasons.to discourage the,purchase of tropical pets- -
SR Tt S I VL SN S DRI MRS following questlons IR R ST o that come ‘from the rainforest such as ‘'snakes, f|sh and exotic
' WO T T T T e What resources'doés the U S use: 1o protect its wrldllfe’? e birds.. Conducta debate’on the subject. -~ ™ ., 1. - £
R s U ‘How does.the U.S. pol|cy d|ffer from the- pOllCleSln central oy e Students createaposter for the local l|brary deplctlng local :
"“Amefican countries and why? ARERERTIE pIantsandthelruses T T |

'}ASSESSMENTS

PE

e
LA
f

. . t-’,. . L - o0
[ . . [ L o

IR

welrd thlngs and you get to try experlments ol

e T s T s T e What major problems do conservat|on|sts from theU S and R 1»"-1» [ B

LN T e s e T e e e L other countries confront’in ‘their work’? ERENEET IR R et A

' : T e Co e e _-'-° What krnd of educatlon and tra|n|ng is, needed to pursuea P T e T o
[ S P AP SN AT Jcareerlnthefleld’? EE SRR O PR A e

! : ' Lo v B

IR T I COMMUNWY *VJw?*P”N~Q,ﬁﬂj-uyﬂj;;;ﬁ';Qﬁwfgﬂfgg
S S AR S S A  Students creaté an- “endangered plant'species” booklet that* . " . o0t T T T e
T DR T lncludes pract|cal solut|ons to th|s global problem ST e '

B I S PR PRI RO T T 18b % L
L e T I oo e T e T "Making:Standards Work ¢ Science ¢ Page (1O} L7\ VR
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'AcademlcContentStandard T S B B LR LA .
.4 Earth and Space Scuence. Students _know and _ - o T ‘ . ST . ' .' S Workplace Competemles R Co S L o
" understand the processes and interactions of Earths : T : ' - . IR SR
.. systems and-the structure and dynamlcs of Earth and . COMMUNICATION SKILLS ORGANIZATIONAL SKILLS THINKING SKILLS TECHNOLOGY SKILLS WORKER QUALITIES
", other objects in space Ny Do . Demonstrates the ability to receive and relay Demonstrates skills to effectively and Demonstrates the ability Demonstrates the ability to work Demonstrates the characteristics

L oL o information clearly and effectively g efficiently operate within a workplace Jp to use reasoning with a variety of technologies of an effective worker
- 44 Students know the structure of the solar system,” EEN : i N & BUE . ; S

. composmon and interactions of objectsin the
" universe, and how space is explored

GRADES 5-8 &
BENCHMARKS \>

.-describing the basic components, -
- composition, size, and theories of
“origin of the solar system’

B eonaInino the effects of relati\;e o
motion.and positions of the Sun e
Earth and Moon :

“ -
c

c. 'cofnparing Earth 1o other planets

R

:d.,|dent|fy|ng technology needed o ,.
explore space ! .

Q

A ruitoxt provided by exic |




SCIENCE B Hoo

AR 2 3 45,6 78 9 1o 11‘_12’."'fg*f.-;,ﬂ---'* e

' 4 Earth and Space Scnence Students know and -7’ LEARN I NG ACT'V'T' ES

. -~understand the: processes and interactions of Vo
. Earth's.systems and the structure'and dynam|cs of - R —T o —— — PN
Earth and other objects in space. IR IR R e T R S
7.5 . 44-Students know the structure of the S°'a; IR N 'ACADEMIC CONTENT STANDARD IR ACADEMlC CONTENT STANDARD i
T . 2{;?;2;: |23QLPSﬁ}‘v'g?singr','&tﬁfx‘;‘;,”;‘cg ls o olLs . Students: createadata table comparing Earthto the other e|ght .0t < :Evaluate the students on their ab|l|ty to: L o
PR explored ' WEPEEH I P planets.’ The follownng characterlstlcs should be |ncluded inthe. ~- - "~ " «.demonstrate their understanding of the: structure composltlon
B T VR . 'f _' o '_ N T AU g-datatable S Ll el T e andlnteractlonsofthesolarsystem i . -
I C ,“‘3' e S B P A PR dlstance from the: Sun e Tl e o k1 e compare the-differences between Earth.and. the other pIanets K
c;;comparlng E‘arth t'o_other planets .. o o temperature (day and nlght) L I NP research the |nformatvon for thelrdata table :
‘composition - - 1.t '. S ':'.-- ",' A R .

i '?ASSESSMENTS

3

\
,(

Thrnkrng Skiils: Mathematrcs ‘j”‘l‘: AR |7 revolution period” -+ - T R T T ]
: performs basic computatlons and. solves practlcal ;. .7« ‘numberof maons A L WORKPLACE COMPETENCY A
robléms by applying appro rlate mathematlcal ristic e e - R RN R
?echnlquesy.; ZDD‘YJ i9 pprop ’ R T -any other characterlstlcs (students chorce) SR THINKING SKII.I.S MATHEMATICS B

L el o :,’-;;; I ' MO . Evaluate students ontheir ability to: '

' Clm T J N :_'; Students then createagraph foreach planet ST o a7 e accurately complete their data table and graphs .
— " .} g AL T e e Lo Use ‘correct computatrons in’ creating thelrscale modeIs

RS ;',."; :; ! e - o WORKPLACE COMPETENCY . ] ;:’” PO . complete thelr model accurately o ‘
e P 1 THINKING SKII.I.S MATHEMATICS TR T e e T
RESOURCE.J.T L |

B I " The mathematrcal concepts used i this lesson’; are ldentlfled L AR e T Dol el e e e e
AR — . R RN and discussed. Worklng in smiall groups and | using information’, _-_?g.,'. B R PR P T S
R ~ S T SR R ."‘,»'-',from their data table, students create-a-scale model ofeither- =0t B L -
T W|Il and Company is a not- for pI'OfI'( multl llngual multr cuItural oot e therelative slze of planets or the- d|stance from the sun of each e T T
.. theatre basedatthe LosAngeIesTheatre Center |ndowntown SRR EEN planet o T e T T e s e e e e
DR 'LosAngeles ‘The company performsworkthataddressesthe I SRR ':‘ e ,f i ' o

" ‘issués of multi- culturallsm in America today, the condltlon of I S et . L g . IR e e o g
... the énvironment wg live i, and the-needsof our classrooms.: -+ Lo i s T Pl T ' PO
WL & Company has created a serigs of plays and guudes s , o 'CAREER DEVELOPMENT : o 4' T v
)t desrgned to help young audiences grasp.the _concepts and, B .« ~Communicate via the Internet wnth an astronomer or'astro- - R U LA v TR ST
-hlstory of science in a hands :0n interactive medium. . The ™ ST R '; physrclst ‘about how. mathematlcs is'used to-understand: the T Lo o ;
*" series includes plays on B|ology, Chemlstry, Mathematlcs and LT solar systém. Career development lnformatron can. also be ' RPN o :

J .
. . ’ .- . . . . . PRI PN . - . - B . . L . . o . ., + . . A

K .Modern PhyleS RS p o R : o ) gathered .‘ . : ‘ L , ,". o n " e ;2'.' 5 . - N ,:- e . e

o W|ll&Company 4-,'} ‘.; ceen s ' Vrsltaplanetarlum and. an|teaplanetanum operator to glvea B TN LI
514 South Spring Street ' SR N -.j presentatlon in. regards to thelr career SN C e B R A

s LosAngeles CA 90013_' " - "':f , ) s ST e Lo D0 RS e R
Lol D e T WWWW|lIandcompany com : " T L e g : Groups of students share their: models wrth younger students e e c e e B A R ‘

Lo T e T : it w i) St by showing afd |dent|fy|ng the baslc components of the solar R T o RS
0 P I system.. el S C e e T

. BEIETN h
. b .. . F

T T A A P - Making Standards Work ¢ Science. * Page 1 /7 | / \a\ R
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' Academlc Content Standard
" 5. Students know and understand mterrelatlonshlps

“Te descr‘ibing'how‘the Use of technology

<

1 a. investigating and describing the -

*.F among science, technology, and human activity and

how they can affect the world

GRADES 5-8
BENCHMARKS

. éxtent of human useés of renewable .
- and non renewable resources

e

COMMUNICATION SKILLS
Demonstrates the ability to receive and relay
information clearly and effectively

ORGANIZATIONAL SKILLS
Demonstrates skills to effectively and
efficiently operate within a workplace

S Workplace Competen01es

THINKING SKILLS
Demonstrates the ability
to use reasoning

TECHNOLOGY SKILLS
Demonstrates the ability to work §

with a variety of technologies

WORKER QUALITIES
Demonstrates the characteristics
of an effective worker

B, descnbmg ‘advantages and
disadvantages that m|ght accompany
" the lntroductlon of a new technology

community problem .,

can help.solve an individual or -

d. descnblng how people use scuence‘
.and technology in thelr protessuons‘

RIC

Aruitoxt provided by Eic:

i
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- 5. Students know and understand lnterrelatronshlps
. amorig science, technology, and’ human actnvrty
and how they can affect the world .

o

-C. descnbrng how the use: of technology can help
. solve an |nd|V|dual or communlty problem

Technology SkrIIs Uses Technrcal lnformatron

of technologlcal devrces .

foeo

_/..

e “I thlnk Sclence is lnterestlng and fun The reason why is l L

¢

thlnk Sclence teaches about technology and other fun thlngsl“' ',’ B

s L -Debble Trullllo 6th Grader
teT . ol
- '(' - -
SRR . o L
"' e } . Lo
[ .'»\.“.., . . \ h
oo CE ¢
; P’lg : ¢
. .‘4l .. .
).

1o; " ""1'1" 1_2*

e I
BN

; e interprets-and | uses data. generated from a vanety N

Cos e e

SCIENCE

LEARNING ACTIVITIES“'

ACADEMIC CONTENT STAN DARD

Cot e Students lnvestrgate how wastewater is. cleaned Students

- ot ) . then. experlment with a variety of methods to cleanthe dirty. - ..
-7 Lwaterand’ report to the ‘class on the methods used: Students.,'

o research commun|ty wastewater treatment and technologles
‘used.’
. * Write and |llustrate a story “The Journey of a Drop“ that
follows a drop of water from the time it goes down the
bathtub drarn unt|l |t enters a nver ol

RAENS

) v

WORKPLACE COMPETENCY Lo
TECHNOLOC.Y SKILLS USES TECHNICAL
'INFORMATION S
Students comprle a descrrptron of the dlfferent technolog|es

" used.in water treatment, |nclud|ng how they work, what they do o S

"and aIternatlve methods of dorng the same th|ng

N e S
'y '2 T S

CAREER DEVE LOPMENT

Each student contributes to a cIass technoIogy I|st by asklng

three aduIts to tell them the technology they use in the|r jObS e

i
h

COMMUNITY o C
e Invite a classroom speaker to brrng the “tools of the|r trade“ i
. ina paper sack.: As they br|ng out tools one atatime, - .
- students use 20 questrons to guess. his/her career:

ce Conducta study trip to awastewater treatment plant focus|ng i

onthe’ technology used:. . :
"7+ ¢ 'Students design a poster on the theme “Technology SoIves
Many Problems . :

)

* Making Standards Work * Science ¢ Paqge J . /31 OF

S,
20

ASSESSMENTS

.

ACADEMlC CONTENT STAN DARD

. 'Evaluate,students on thelr abrllty tor* Jo - ‘.'
e accurately outline the process of water treatment
. . ¢ describe the technology used-in water treatment L
., déscribe how.the ‘population is affected by the technoIogy
v and process of water treatment ’

’ - '_'-.-li

.

WORKPLACE COMPETENCY

TECHNOLOC.Y SKILLS USES TECHNICAL

. I N FO RMATIO N

R ,,;~Evaluate students on the|r ab|l|ty . ' .
e ldentlfy data’ sources for technlcal lnformatlon regardlng

' technology used in water treatmenit - .
: ' ‘compare and contrast various water treatment technologles L
"+ make adnd defend concIuslons ‘about the effectlveness of '
y 'var|ous water treatment technoIogles

o AR
K . . ) .
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> . . . ;
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oot o, e el
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e . Pt oy
. TR . e
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%% SCIENCE B T R IR
Academlc Content Standard o 3 RS ‘ . S

6. .Students understand that science involves a L e b Workplace Competen(:les R
particular way of knowing and understand common .= - .. . - B} T O !
.“connections among scientific disciplines. o COMMUNICATION SKILLS ORGANIZATIONAL SKILLS THINKING SKILLS j TECHNOLOGY SKILLS WORKER QUALITIES
L S oL D Demonstrates the ability to receive and relay Demonstrates skills to effectively and |§ Demonstrates the ability Demonstrates the ability to work Demonstrates the characteristics
ol information clearly and effectively ¥ efficiently operate within a workplace to use reasoning with a variety of technologies | of an effective worker

s‘«'

"GRADES 5-8
BENCHMARKS

a. explaining why a controlled - -
. experiment must have comparable
results when repeated '

i L
te

b. .giving examples of how scientific .

. knowledge changes as new .
l knowledge is aoquured and prevnous
wldeas are modmed :

’ B . - . Yo v

c. deScribing contributions to the.
~advancement of scnence made by
people in different cultures and at-
d|fferent tlmes in hlstory

W

d |dent|fy|ng, comparmg, and predlctmg
variables and, condltlons related to
change L e

v -

. LN
. -

'e: .identifying"and illustrating natural
cycles within systems . - -

LA

.o Lo . “s

LR



L

6 Students understand that scrence |nvo|ves a

z

connectlons among screntlfrc d|sC|phnes

ot

"y
o,
Ve .

"

c descnbrng c0ntr|but|ons to the advancement of

. ,drfferent tlmes in h|story

oo

Communrcatlon SkrIIs Speakrng -
.- cléarly organlzes and effecttvely presents |deas .
oralty ) . _ _ ’

|<1 2 230 4 5 6 7 g 9 10 11 1'2_'f-

particular way of knowing and understand common )

“science made by people in dlfferent cuItures and at R 8 K

*‘-;;QUbTAT.IO{N C

l_’

‘ “The trend we're. seeang in the: workforce is sk||| |eve|s are
falhng every year.. We have got to start workrng with. peopte at
a much younger age to.| prepare themifor work:” ..+ =" .
ST -«Paul Herrick, Human Resources w

. Lo f. A N|e|sens‘C'dnstruct|on.'- BRI
el Servnng the Western Unlted States,: U
3 § s S e
8 " :: _."_ ,‘_'" v S .
) S e | .
13 - vl . ! . .
.-“ ‘ &
o f .

SCIENCE

ACADEMIC CONTENT STANDARD

- Froma list of | events or screntlsts throughout h|story (ie.,

Mayan astronomers, the moon walk, Madame Curie; Leonardo :

‘DiVingi, Gahleo ‘and Srr Isaac- ‘Newton), students choose-a
“toptc for.an in- depth research presentation. Students prepare a’
paper or other written presentatlon (interview, dlalogue etc)

R that highlights the commbon connections between screntrflc
.+ .. disciplines, the advancements made and the. ampact of the g

. screntlfrc advancements today .

' . -
Ve s

'./ et

WORKPLACE COMPETENCY RN =
_COMMUNICATION SKILLS SPEAKING T -,
- Students, identify many ditferent ways of presentrng rnformatlon :

S

*and the most effective techniques for doing so: -After.
researchrng and completlng their written presentatlon students

Y ,'present their frndrngs and op|n|ons orally to the cIass using -
- some of the effect|ve presentataon techniques |dent|f|ed above

< ""Students decide on the format to- be used (r €., formaI speech
{;-.\,.lnterwew debate etc) s -

- B
1

CAREERDEVELOPMENT

Connect with' a research facahty in the communlty or through

- the |nternet to explore how'science’ drscovenes of the’ past
o : effect therrwork today. Career |nformataon can also be

gathered and shiared through this |nteract|on I

: R AR
- P

C_OMMUNITY RS

Students comibine their work to create a presentatlon or pIay
- about smentmc advancements and perform it for’ elementary

s,

D

. g ‘school students senior centers or other |nterested audlences

N
-t A

R VT . 1R
- ‘Making Standards Work ¢ Science ¢ Page Z.° - WPaL RN, | -

ASSESSMENTS

4

ACADEMIC CONTENT STANDARD .' L

Evaluate students on thelr abthty to:- .
+ demonstrate thelr understandlng of common connectlons
; between screntlflc drscrphnes T .
e accurately identify the advancements. that screntrflc concepts
have made and how these advancements |mpact our’ ||ves !

ES

. v
RN

WORKPLACE COMPETENCY

COMMUNICATION SKILLS:. SPEAKING

EvaIuate the students on their abrhty to ' L
e follow: the research process (i.e:, note takrng, resource L

" location, rough. draft, final draft)- ' S

-« organize: unformatlon A s L
eospeak clearly... o STLS T e o A
«'-useeyecontact I SIS S
o use ards such as. vrsual etc. [Tl T
¢ 0 A : ‘ oot L R
e 3 PR
T ; < 5 L o
. RV l \) .




INTEGRATINC. SCIENCE STAN DARDS
WITH WORKPLACE"COMPETENCIES
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. rdentrtyrng major sources of error or ,

Academlc Content Standard

1 Students understand the’ processes of screntrtrc
) mvestrgatton and. desrgn condct, and can
, ~communicate. about and evaIuate such

mvestrgatrons o T e

3 Yt . e \

GRADES 9-12
BENCHMARKS
a. ‘asking questions and stating-* - -~ g
- - hypotheses, usrng prior screntrtrc MK
. knowledge to heIp gurde thelr" e
development

COMMUNICATION SKILLS
Demonstrates the ability to receive and relay
information clearly and effectively

'

ORGANIZATIONAL SKILLS

Demonstrates skills to effectively and §
4 efficiently operate within a workplace 4

Workplace Competencres

THINKING SKILLS
Demonstrates the ability
to use reasoning

| TEHNOLOGY SKILLS
Demonstrates the ability to work B
v with a variety of technologies

WORKER QUALITIES
Demonstrates the characteristics
of an effective worker

b creatrng and detendrng a wrrtten pIan
: ot act|on tor a sctentrtrc rnvestrgatlon

'

o > T P

c seIectrng and usrng approprrate
technologres to gather process ,and
" -analyze data and to- report oo S '-,- :

': mtormatron related foan- rnvestrgatron :

O I3

: uncertarnty wrthtn an rnvestrgatron

i
L

+

e constructrng and revrsrng screntrtrc

' explanatrons and models, using
“evidence, logic, and,expefiments that
_include |dent|ty|ng and controIIrng

R

variables [ N

:f,'

communicating and evaluatrng

 scientific thinking that leadsto

. Ni partlcular concIusrons

IR

-

R

..g.‘ recognizing and analyzing, aIter_nati_\re- :
e@lanatrons and models .

IMC ' ’ ; ’.".

y S . N N N




K1 2'-.3 45 N 7 8.9 10 11 12

' = ATE . Students understand the processes of sc|ent|f|c
TZNDARD investigation and design, conduct, communrcate
$

_about,-and evaluate such |n\(est|gat|ons o

sclent|f|c |nvest|gat|on

: Communioation Skills: Interpreting
delineates and analyzes oral and written

concIusron

EOUN

QUOTATroN- _'

S have never been |nterested in Sclence unt|| th|s year,; when I

actually got.to do “hands on- work Now | am cons|der|ng a career "

- in the f|eld -

7

- b. creat|ng and defendlng a wntten pIan of actton for a

_information and synthesrzes tnformatlon |nto a .

- Gwen; ngh School Student .

| communiry

S
2250

L'EAR‘NING' ACTIVITI Es} B

.v ACADEMIC CONTENT STANDARD

. Students complete their own |nvest|gat|on ofa crlme scene to
|dent|fy “Who Done It!" Students.receive notes from interviews -
.of the witnesses to the crime and of the suspects; as well as a -
listof evidence coilected. They also have access to the actual
-(physical) crime scenes wheére they can collect addrttonal
. evrdence and |nvest|gate their theorles c

D Students part|c|pate in Iaboratory experlments in flngerprlnting
-~ (chemistry), chemical analysis of residues found-at the crime .
scene:(chemistry); ballistics (physics), and aIternate hght
source (chemlstry and phystcs) R

WORKPLACE COMPETENCY

.COMMUNICATION SKILLS: INTERPRETING E

" The concept of interpreting is discussed. ‘The class" -
‘brainstorms strategtes that are used.to interpret information,
Students then interpret this lnformatlon and appIy rt in the:r
investigation of the crlme : oo . o

CAREER DEVELOPMENT
" Students discuss,the types of careers ‘that are assoclated wnth
this act|V|ty Examples. |ncIude police officer, biologist,
‘geneticist,-chemist, and coroner. Students’ invite locdl experts

I

in these fields to come to their classroom for a-panel discussion ™

"t regarding their roles in cr|me rnvestlgatlon and-career
. information. (Examples Colorado Bureau of Investlgatlon
X chem|st from IocaI Iab DNA expert etc.)..

oL

Students |nvest|gate the medla s role in cnme mvestlgatlon and -
taIk to school poI|ce about cnme |nvest|gat|on at school

SCIENCE

-ASSESSMENTS

ACADEMIC CONTENT STAN DARD

Evaluate students on their ability to: .

. demonstrate an understanding of the sc|entmc processes '
involved in‘an investigation . ‘

* defend their conclusion about who commltted the crrme and

‘ how itwas comm|tted

'

WORKPLACE COMPETENCY

' COMMUNICATION SKILLS: INTERPRETING
. Evaluate students on their ability to:. ' .
* ‘¢ collect accurate information
. _interpret data derrved from experiments accurately
s apply data tor reach a conclusion -
..+ defend their concIuston_ '

[

EXTENSIONS

Students can use the Internet and other medla sources (| e.,
" newspapers, television, radto) to'find out about noteworthy
A cnmlnal rnvestlgatlons |n the past or present

N S : 22b CXeX O L
"', Making Standards Work ¢ ‘Science ¢ Page £ £ (N \) _
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f-.'_Academlc Content Standard B T TR S o T e SR | -

e Physical Science: Studentsknowandunderstand' e R -‘."_' T Workplace Competenmes L T SRR
. commonpropertlesformsandchangesmmatter;' s P S A RS
. 'and energy coT T e T COMMUNICATION SKILLS ORGANIZATIONAL SKILLS THINKING SKILLS TECHNOLOGY SKILLS § WORKER QUALITIES
. P ', Demonstrates the ability to receive and relay Demonstrates skills to effectively and § Demonstrates the ability fl Demonstrates the ability towork |~ Demonstrates the characteristics
22 Students know that energy appears in dnfferent _ o information clearly and effectively efficiently operate within a workplace to use reasoning | with a variety of technologies A of an effective worker
,forms and can move (betransferred) and ‘change ‘ N D S - . . ' : ’ - - . - » :

(be transformed)

T GRADES 9-12
BENCHMARKS
"] a identifying, measuring, calculating,
.- and analyzing.quantitative. - -
relationships mvolved wuth energy

_forms L

’ 1b |dent|fy|ng measurlng, calculatlng, .

-] .andanalyzing quahtatwe and..

. ‘-_quantltatwe re|at|onsh|ps assomated
" 7|+ - with energy transfer or energy -
B transformatlon

N
- T -
) P N :
. |- ! v N
: i
"y
Lt X
14
5 , :
! n
. 5 .
) . .

¢
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onADE EET

~-|<,.1__'2 3 4 5 6 7 8 9. 1112
4 AE 2.' Physlcal Science: Students know and understand
$ ARD ' .~ common properties, forms, and changes in matter

STAND - and energy.
2.2 Students know that energy appears in
‘different forms, and can-move (be transferred)

. and change (be transformed)

. |dent|fyrng, measurlng, calculatrng, and anaIyzmg
quantitative reIat|onshrps involved wnth energy
forms . .

i

o

B - Worker' Oualltles Team Member . :
- contributes to group effort through cooperat|on and .
R consensus ‘ o

\

L R__ESOURCE C

TeacherLlNK is provnded as a servrce to publrc educators and
students It conta|ns links to wonderful edutational resources, :
‘lessons pIans and cIassroom actlvmes NASA educatronal, .
matenals and much more. . - - v

4 . . . T R

) Nathan Sm|th or. Steve SouI|er -
Educatlonal Resources and TechnoIogy Center:
T NASA Educator Resource Center - -
TR 2845 Old ‘Main Hill - Utah State Un|vers|ty
T Logan, UT 84322-2845° ..~
435/797 3377 or435/797:2653 (respectrvely)
. WWW. teacherhnk usu. edu

SCIENCE

LEARNINC- ACTIVITIES

T

'_ ACADEMIC CONTENT STAN DARD

Student teams design‘a car using a mouse. trap as the’ energy
'- ..source The car must fit design constraints and achieve
_ minimum standards set by the instructor (distance:traveled,
- etc).-Students research and test this type of energy source and
B compare it to other types of sources (solar rubber band etc. )

‘

WORKPLACE COMPETENCY

_-WORKER QUALITIES TEAM MEMBER . ‘
The class explores the "“do s and dont’ " of workrng asa team,
. member. Students work i in teams to brainstorm'ideas for the | .

. ~des|gn and then discuss pros and. cons of various des|gn
features and any modifications needed Students justify their-

v

| .JCAREER DEVELOPMENT .

_Students search'the Infernet for information on race,car des|gn

. - from Ford, Chevrolet, and/or other organizations. Students .

"~ extend the|r search to |ncIude information about careers in this
industry (i.e:; chemist.for Ford who develops sun: resistant-
_paint; mechanic that works with' the on- -board computers of:

N '. on the car he plans to seII toa concerned customer)
.COMMUNITY

. Students |nvest|gate the advantages and d|sadvantages of
- cars, buses and Ilght ra|| in terms of energy consumptron

_ S \ldeas for design and mod|f|catron and come to agreement as, to .
S . wh|ch des|gn to use C -

g .\EXTENSIONS

T domest|c cars; ‘salesman that must explaln the new fuef lnjector R

» ASSESSMENTS

‘:ACADEMIC CONTENT STAN DARD

. Evaluate students on their abllrty to:
. understand the principles of energy by speclflcally descrlbvng
- -energy and its different forms .’
. desrgn a car that meets; the design constra|nts
. |dentrfy, measure, calculate and analyze the quantltatuve
relationship of energy. and thelr car (dlstance traveIed etc. )
. * modify design. :
" *.describe at least two other energy sources and make
comparlsons L , i :

.WORKPLACE COMPETENCY

. .WORKER QUALITIES:. TEAM MEMBER
Evaluate’students on their.ability to: : :
. contrvbute to the group process (offers ideas and probIem
“solves) ° .
“ e serveas an |ntegral part of the group by coIIaboratrng and
. working through conflicfs * :
e develop strategles for accomplishing team ob)ectlves

PRF

_Students-can participate in Natlonal Renewable Lab soIar car
races. -Using distance and time, students determine the'speed -

~of their car. Using: speed and time, students determine the: " . |-
acceleratlon of the|rcars Students use the computer to. graph B

" the coIIected data .

- "~ Making Standards Work * Science * Page ) WY ) -




Academlc Content Standard G Ton e e T e e T e e

3. Life Science: Students know and understandthe ’. U T S AR '. e s Workplace Competen01es e e e T s
so+ i characteristics and strilcture of living things, the’ N R R R S N R : - I IR ST : )
¢ processes of life, and how living thmgs lnteract wnh COMMUNICATION SKILLS ORGANIZATIONAL SKILLS THINKING SKILLS TECHNOLOGY SKILLS
“each other and. thetr enwronment Demonstrates the ability to receive and relay Demonstrates skills to effectively and Demonstrates the ability B Demonstrates the ability to work §

-‘-. T ' ST information clearly and effectively efficiently operate within a workplace to use reasoning with a variety of technologies
. 31 Students know and understand the & : T : P — T — — g — — . ——
e characteristics of Ilvtng things, the dlversny oflife,’
i " and how living thtngs interact W|th each other and
L their environment. -

| . GRADES 9-12
L BENCHMARKS

' a. using and producing a variety of -~ §
classification systems for organisms . -

et

e

WORKER QUALITIES
Demonstrates the characteristics
of an effective worker

Co
“

b predtctmg and descnbtng the -

ecosystems

i

'

. interactions of populattons and

i

¢
-
.

c explatntng how adaptattons of an
_+ organism: determtne its, niche (roIe) |n
the envnronment

|. L [d- explalnlng how changes inan
. ecosystem éan afféct btodtverstty and -
'} 7, how biodiversity contnbutes toan”

%) ecosystem s stabthty L
e anaIyzmg the dynamtc eqwltbnum ot

' ecosystems tncludtng tnteracttons
s among thng and nonI|V|ng : B
N B8 components e
\‘l o ' [

E

A v ox: provided vy evic [RERSIY . . - Vo

Malirm Cramdemrde Mimrl . s ' Qi o
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T Tl 9-12 s . . Y ,
_‘K 12 3. 4 5 6 7 8 9 10 1 12 o ey e B

“3. Life’ Sclence Students know and understand the
. characteristics and structure of living things, the™
" . processes of life, and how living things |nteract wnh |

LEARNING ACTIVITIES

'ASSESSMENTS

. each other and their environment. : S I ' EA o . C

e 3:1 Students know and understand'the = - | ACADEMIC CONTENT STANDARD e ACADEMIC CONTENT STANDARD

~. .. = =~ characteristics of fiving things, the diversity of N R o I

- . - life, and how living things interact with each N R As a class, brainstorm a list of wild ammals that hve in . Lo e Evaluate students on their ability to:
. other and with their environment. . .| | . . Colorado. Each student picks an animal from the listto -~ *..". - ¢ conduict research éffectively and efficiently’ :
. L ] Do A L _research. Students research the natural habltat and'identify ol e present research concluslons inan appropnate format and |n _
- S o Y ' "+ -the type of environment that the animal needs for survival. - "+ . .- 5 awell-organized manner-’ "~ . N
" b. predlctlng and descr|b|ng the |nteract|ons of " S Students identify any changes to the animals natural habitat” - - o ~-" analyze. the impact of changes in the envnronment on the
. populatlons and ecosystems . . oot N and how the animal has adapted to those changes. . Students AREA :.anlmal . .
' . . o G [EE EA - explore how the rate of envuronmental change.may exceed the .. Y. . .. e.pose and defendaconclusuon about the rate of envnronment .
: ‘ i~ - -capacity of organisms to respond to change Ieadrng to the e LT _»change :

‘ ' S K Co T N extlnctton ofs ecies. o e
WORKP\-A o Orgamzatlonal Skills: Usmg Resources sk e T R p ST
[ MPETEN _ |dent|f|es organlzes plans and allocates’! resources N A AR o S S N

R ‘." ) - B o E . R ) j s . B . ,l - R . . ..: ‘\ i .- . l‘ o .\
o EEET S S LT S ‘WORKPI.ACE COMPETENCY S ‘ WORKPLACE COMPETENCY _ _ U
T , B IR ORGANIZATIONAL SKILLS USING RESOURCES . ,'.ORC-ANIZATIONAL SKILLS: USINC. RESOURCES
i T R < | Studénts identify resources to support their research and usea. " ., .. Bvaluate students on their ability to:” * - Thor
RESOURCE e - "variety of resources |nc|ud|nga personaI |nterV|ew with an . J ... * identify a variety of resources; . o f -
: - _ : expert in the f|e'd S ) e B ‘use various-resources approprlately B
o SRR ‘ ST s S e o, compIeteapersonaI interview with an. expert and use the
: The Amerlcan Geophys1ca| Unron (AGU) is a. nonprofrt R FEE : -.' RN o N . |nformat|on obtalned in "an approprlate manner :
o -.‘.orgamzatton establlshed in- 1919 by the National Research S . '1 e T S T s R L
..+ - Council. |AGU has supplied' an organizational framework_ within: - . S R S A f P
e which geophysicists have created programs“and products'to | T L C S ,
~'7.7 . --advance their science. In.1972,'AGU was jincorporated:in the ** " | CAREER DEVEI.OPMENT R L S R
- . :District of Columbia and membefSh'p was opened to scientists . " | . Asstudents conduct their mtervnews of experts they will aIso ‘ T A TR D TR
. dnd students worldwide. AGU is riow an active communrty of over, | ..~ explore the education and training requirements andjob . S T e T
© o 35, OOO SClentIStS from 115 countnes Lo x AR respons|b|I|t|es of the experts freld : v
e Amerlcan Geophys_lcaI,Uniorf_’ oo I,
[ . 2000 Florida Avenue NW SR S o A LT e
_Washington, D€ 20009-1277 - . v oL ol et I I R R
800/9662481(NorthAmerlcaonty) RO B L ST e
R 202/328-0566 (fax) - ., R ,~.<°,MMUN|TY IR T S S
e e servuce@kosmos agu org (emanl) ’ . o ; N . Asaclass present research fnndungs to. the w;ldhfe or parks : o ol S o
o T h’ttp //www agu. org R and recreatlon dIVISlonlnthe communhity and bralnstorm
' . T e .+ - ideas for creating animal and people-friendly areas. - . ;- .. . A, R
- _' S s LT T« Getinvolved in.a service- learning prolectsuch as r|verbank o e 93 ‘

s restoratlon wetIands preservatlon etc. :

I

' | o 92 F o R & i ‘ . S f‘_.-' S ".. ' “ .\'\'Mak'ingS.ta‘nda‘rdsWork‘ * Science- ¢ Page24b%§!{




Acadennc(knnentSuuukud L Tm T T e e v*,~[57 ST e e e L
4 Earth andSpaceSmence Studentsknowand - - R T R ""f"" e Workplace Competen01es S T R T D

§ ,understandtheprocessesandlnteractlonsotEarths L R NN IS R . ' o R R Lt S T S SR S
1.7 systems-and the structure and dynamlcsot Earth and - COMMUNICATION SKILLS l ORGANIZATIONAL SKILLS THINKING SKILLS TECHNOLOGY SKILLS | WORKER QUALITIES
e -,'_1,otherob1ects in space T T Demonstrates the ability to receive and relay W Demonstrates skills to effectively and & Demonstrates the ability j Demonstrates the ability to work Demonstrates the characteristics
o e ] information clearly and effectively ) efficiently operate within a workplace |B to use reasoning with a variety of technologies of an effective worker
‘,43 Studentsknowma]orsourcesotwater |tsuses G S R : - o ~ R T B R : R
importance, and cycllc patterns of [movement through .
" the envnronment L . - ¢

o GRADES 9-12
Ll 4 BENCHMARKS
k 2. identifying and explaining factors that

- influence the quality of water needed '
‘.'to sustam Ilte

) b.{_ldentltylng and anaIyzmg the costs,

R benefits, and consequences of! us|ng i
~7. | ‘waterresources, . .4

PR TR
. .

ys
JRV

ER N explalnlng |nteract|ons between water” [
R and other Earth systems . K

’
' o

- 1d exptaunmg |nterrelat|onsh|ps between ! B
, the ctrcutatlon of aceans and weather 1
and ctlmate ot

A ruiimext provided by ERic

— e e ' ! — —l —a 1 -4 8 1 il ,““':’0\101’
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34 5-
"4 Earth and Space Sclence Students know, and
understand the processes and interactions of

+..Earth and other objects in space. @
"~ »4.3 Students know major sources of water, its ,
" .uses, importance, and cyclic patterns of
movement through the | envrronment

_quallty . of water- needed to sustaln life

Thlnklng Skllls Analyzmg
identifies bias_of. information sources, evaluates
-~ contradictory |nformat|on and effectlvely manages‘
_|nformat|on L . :

6 7 8 9’1'0'11 12

Earth's systems and the: structure and dynamucs 'o'f h

W a, ' |dent|fy|ng and explalnlng factors that |nf|uence the

¥ Re'souncs’

Lo . o T~

g The lnternatlonal Assoclatron for the Propertles of Water and o

- Steam (lAPWS) is an |nternat|ona| non-profit association of

- -+ national organlzatlons concerned with: the thermophysrcal
N propertles of water and steam, partlcularly those properties of .
- -high- temperature steam; watef and aqueous systems that are.~ ”

' »reIevant to thermal power cycles and other lndustnal appllcatlons

o Internatlonal Assocratlon for the Propertles of Water and Steam L

http //www |apws org/

SR ,\.. .
200 BRio 0

E LEARNINC'-A_CTIVITI'ES. |

'ACADEMIC CONTENT STANDARD

Students create a diorama that deprcts the water cycIe andits

" -« interaction with the physical environment and organisms.. The " .
. diorama should.include the human |nteract|on with water that - = |
can.impact water quality such'as run off, snow maklng, m|n|ng, S

deveIopment etc.

WORKPLACE COMPETENCY

_’,THINKING SKILLS: ANALYZING

R Students |dent|fy the. skills needed in.analyzing. Students
- |dent|fy experts with different opinions about an aspect of water. .
quality (i.e., impact of global warming, need for conservation,
oy |mpact of pollution, effectlveness of federal reguIatlons to
promote water quality, etc.). -Students identify possible biases
. of the experts and reach thelr own oplnlon about the issue:

L >'.
N

CAREER DEVELOPMENT

Invite a guest speaker from the Department of Water o
Management -water board or local Environmental. Health
Department to discuss conservation. The speaker also ..
d|scusses ‘the reqwrements of his/her field and describe -

", +"various careers in the f|eld or students use the lnternet to

dlSCOVGI’ careers |n thIS area

COMMUNITY L .
T Students create a poster showmg the water cycle. and the

"y |mpact of poilution and increasing demand for water® -

* Students display posters around the school about the.
‘importance of water conservatlon ,

*Visit a water treatment plant or a wastewater, treatment pIant
.~and, interview the chem|st who marntalns the quallty of the
water suppIy .

P

Al

SCIENCE

| ASSESSM_ENTS",

ACAD EMIC CONTENT STAN DARD

o EvaIuate students on the|r ability to: .’ '
] create a diorama: that accurately-depicts, the' water cycle
K explaln the process of the water cycle
« 'identify ways water is important to life - :
e describe the cause/effect relatlonshlps between types of
- human |nteract|ons that ¢an |mpact water quallty

4

WORKPLACE COMPETENCY B
'THINKING SKILLS: ANALYZING

‘ Evaluate students on their ability to: "~ .-«

L. Iocate a variety of expert opinions’ -
. |dent|fy bias of- information ,

" -+ evaluate contradictory’ |nformat|on sources o
‘e reach and defend a conclusron based on the |nformat|on o

.‘\

EXTENSIONS Lo S . ,
s * « Conduct water tests on water from drfferent homes of
" different ages for lead. o C
_*» Conduct water tests on water froma nearby creek or pond
"Test it for dissolved oxygen, PH, nitrates and phosphates
* Usea spreadsheet program to graphrcally represent the
results from. the water tests L .

" <O & 5
Makmg Standards Work . Sc|ence . Page 2 5 b L o




- Academlc Content Standard . ‘}__ .‘ L e e R B TS | .

oS, StudentsknowandunderstandmterreIatIonshIps , O S T Workp]ace Competenmes R A LIS SR e To LTy
~ = " among science, technology,andhumanactlvvtyand L : Ly ’ e e e T
~how they can affect the world i -. A COMMUNICATION SKILLS . ORGANIZATIONAL SKILLS : THINKING SKILLS TECHNOLOGY SKILLS WORKER QUALITIES
Cene T T Demonstrates the ability to receive and relay Demonstrates skills to effectively and Demonstrates the ability R Demonstrates the ability to work Demonstrates the characteristics

-; - IR S information clearly and effectively ) efficiently operate within a workplace § to use reasoning with a variety of technologies of an effective worker

Ve

"
'
. ' oo, "

SRS  GRADES 9-12
: BENCHMARKS
" [ a...analyzing benefits, limitations; costs,

“and consequences mvolved inusing
technoIogy or. resources a

‘

(-.

P i - K

L 'b analyzmg how the mtroductton of a
S rigiw technology has atfected or could

i

MR B affect human actlwty oLt

. -c.'_'\dempnstrjatin'g The lerrelationships - §
e between"sci‘ence'anvd'technology__.

d epraunmg the use: of technology in an
' occupatlon S

Ve
‘ -
.
- B . :
: - .\
T
. .
'
- . b T f
s :
- N
5 ‘ v
. e
M .
o . A
O : )
' .
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,
N o

‘“ERICFf'ﬁetfj~;"h

i v R




45 6 7 8 9 10 1" 12
Students know and understand |nterrelat|onsh|ps o

among science, technology, and human actrvrty
and how they can affect the worId '

analyzrng benef|ts l|m|tat|ons costs and L

resources

O Communlcatlon Skills: Persuadlng SR
— ~*. communicates ideas to justify position, overcome K
. resustance and convmce others

Lo

Y

s consequences lnvolved in usmg technology or 1.

- QUOTATION

SN T

“In the |mag|ng buslness we must create a br|dge between the

: _‘.customer and a h|ghly techn|caI productlon enV|ronment A h|gh
‘school graduate'| must have excellent commun|cat|on skills

,"f(readlng, writing, speaklng andlistening);a math and sclence n

-™,~ background.with Physics and Chermistry components and anart oL
‘ background with emphasrs on the aesthetlcs of coIor and form j e
L ‘are requrrements y

Herltage lmag|ng Servuces Inc

CAREER DEVELOPMENT

: U " Invite an agr|cultural ‘chemist to report the current energy and .
- Dan Avery, Presldent', o

o o

'~5~,_L£'Ar§NINd'Ac-_T5|_y|T'|' E's

\

:ACADEMIC CONTENT STAN DARD -

With hundreds m|ll|ons of barrels of oil consumed each year |n;. )

PN

the USA alone.to produce.nitrogen' fertilizer, students wrll
“evaluate alternatlves for generating the- necessary. nutr|ents

‘ ; E -required to meet.what is: ‘projected to be, double the world food L
- demand in the next twenty years. - As-well as the reIat|onsh|ps -

betweéen science, technology, and human activity." In small
groups, students research the costs and riskstothe -

. .environment in producmg more fertlllzers as opposedto -
L creat|ng new varieties of nitrogen-fixing plants Finally,

‘students will present their findings and persuade others as to i

_ 'the val|d|ty of the|r conclus|ons

WORKPLACE COMPETENCY L
COMMUNICATION SKILLS PERSUADING

-The class- d|scusses what makes a persuasrve argument and "

.- identify several areas.where the skill of persuasion is used.

’ B . Students weigh the costs:and benefits of éach approach in

. providing food for the world ne€ds. Among themselves, they
"':WI” decide which: approach to recommend and report their. .
. "+ findings in a mock forum by role playing the various. interests
s represented by this'i issue.- Students then justify their stance, |
‘jand use persuasron to convmce other |nterested partles o

P

_.environmental costs in producing nitrogen- based fertilizer.
lnvrte a genetrc engineer to: speak about the prospects of
engrneerlng a new var|ety of n|trogen frxmg plants '

COMMUN ITY

As part of the mock forum; |nV|te a farmer or rancher
" ‘petroleuim engineer, chemlst power company and EPA
.representatlves ‘water quality monitor, and bio- engrneer to-be
" presentin addition:to local govern|ng authorities and’

o commiunity - -members. With each vested interest; students wrll ,

> be confronted with chaIIenges to defend |n the|r anaIys|s and
/ ~presentat|on : .

SCIENCE

ASSESSMENTS

ACADEMIC CONTENT STAN DARD

Evaluate students-on their ability to: * .~ " T
’_ + demonstraté their understand|ng of relatlonshlps between '
"sclence technology, and human activity - ' N
. -thoroughly research pertlnent |ssues beneflts llmltatlons and

.- consequences o
* draw logical concluslons e
. research organlze analyze and present results

[

~

WORKPLACE COMPETENCY

COMMUNICATION SKILLS: PERSUADING
Evaluate students on'their ability to:" "=+ * . 1
'._‘ -"ldentrfy characteristics of. persuaslon and examples of. and
: ~ careers that. utlllze persuaslon S g .
d _Ioglcally assess accumulated |nformat|on Lo
..+ evaluate contrad|ctory information- - IR
" ¢, formulate' ang defend conclusions reasonably and soundly -
" _based on the f|nd|ngs and d|ffer|ng posltlons or pomts of vrew
-_‘-‘expressed s . . »

EXTENSIONS

-~ & This' actlvrty could be l|nked to soc|al stud|es by focus|ng on’
" the’ economics-of each alternative, '
In a farm|ng/ranch|ng community, this actIVlty could be l|nked
: to practlcal conslderatlons of costvs. yleld for fertrllzmg a-
f|eld of crops. ; :

3

R
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Acadenuc(knnentSuuukud B T N SR a-" SRR R e PR A ° » '
6 Studentsunderstandthatsctencemvolvesa R ” s e T e Workplace CompetenCIes L » t

partlcularwayofknowmgandunderstandcommon . Lt e . Ve Tl - ST
connectrons among sC|ent|f|c d|sc|p||nes e COMMUNICATION SKILLS ORGANIZATIONAL SKILLS § THINKING SKILLS TECHNOLOGY SKILLS § WORKER QUALITIES

L oL N f"‘. R Demonstrates the ability to receive and relay f Demonstrates skills to effectively and | Demonstrates the ability Demonstrates the ability to work Demonstrates the characteristics
’ . information clearly and effectively ) efficiently operate wnhln a workplace : to use reasoning | with a variety of technologies of an effective worker

o GRADES 9-12.

Ny BENCHMARKS
~ _ |-a: evaluating print and visual.media for .

sc|ent|t|c ewdence, blas or oplnron .

l.

¢

. ‘ o Yoo

b explalnmg that the scientific’ way of
-knowing uses a cntrque and

; iy ‘_ consensus process e

O q uslng graphs equatrons or other
. models to" analyze systems; mvolvrng
change and oonstancy RN

. . .
. . s
. = S [

DR i E analyzmg and companng models of
| eyelic change as used W|th|n and.

¢ oot

among screntmc d|sc|p||nes
e |dent|fy|ng and predlctlng causer
i eﬂect relatronshrps wrthm a system
' ! f. rdentlfymg and descnblng thew
e dynamrcs ot natural systems R
|9 |dentrfy|ng and testmg a model to
analyze systems mvolvrng change e

Q constancy T
ERIC™ 70 el

PAruntext providea oy enic i
—
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RADE . ) : B . ' . § ‘“ S - \:! . \:1 *
e Eia | IS 9 o SCIENCE
1K }1;2-,3 4 5 6 7 8 9 10 11 12 g
6. Students understand that science |nvolvesa ' - \ o
- -particular way-of knowmg and understand 'common - LEA RN | NG ACT.V.T. ES ASSESSM ENTS
. connectlons among screntlflc d|sc|pl|nes ] - v o - — : , . — ‘
S R - R S ACADEMIC CONTENT STANDARD 7 ACADEMIC CONTENT STANDARD © -~ - 7
e |dent|fy|ng and predlctlng cause effect relatlonshlps HEE - ‘Students explore the relatlonshlp between increased heavy . : - . Evaluate the students on theirability tox. ' .
Wllhln a system . . ) N I o metal concentrations in water supplles and the aggravatlng S R demonstrate their understandlng of the cause- effect o
L - T : -7 - effects of acid mine-drainage and-acid preparatlon Through = - .- relationship of heavy metal ions on organisms- -
_research and experimentation, they identify: the sources of * * - _ - '+ makereasonable conclusions about acids’ ability to |ncrease
: .- A ". heavy metal contamination and increased acidity in ra|nwater " " .+ . heavy metal concentrations, based on experimental results s
Thlnkrng Skllls Problem Solvrng L : R I R and predlct consequences forthe blosphere SR o . .* demonstrate their understandlng of the cause-and-effect
- identifies ‘and.recognizes a problem, conslders 1. L Sl LR "~ ' nature of the problem from source through the transport
" alternatives, devises and |mplements a |°9lca| S Students deslgn Iaboratory experlments to detect the presence : S wrthrn the environment, to ultimate consequences
P'a“ of actlon e R A . and concentration of heavy metal ions in water (chemistry) to - ' o _ S _
B C S ) " " investigate-industrial causes of acid precipitation (chemlstry _ Ce e
~ and environmental sc|ence) and to explore the effects.of heavy . WORKPLACE COMPETE NCY o -'; - .
: _ metal concentrations and acidity on fish populations (biology). : . Lo
/| Students interpret their results in combination with their — ~.'~TH|NK|NG SKILLS: PROBLEM SOI'VlNG o
71 . .research on- ‘the sources of such contaminants to predict - .+ - . . Evaluate the students on their ability to: -
L enV|ronmental consequences and to propose mltlgatlon efforts o ST * identify the steps-in.problem solving and give examples '

- ¢ thoroughly research and identify-sources of the problem
* consider alternatlves and makes concluslons .

WORKPI.ACE COMPETENCY ' .‘.‘ ¢ presentareallstlcplan ofactlon
.THINKINGSKILLS PROBLEMSOLVING S : S

: Students |dent|fy the steps in problem solvmg and examples of * ) o
"how we use this process in our daily lives.. Students use these S E)(TENS|ON5 ' S

RESOURCE

The' National Science Teachers-Assoclatl‘on (NSTA) founded in
© . 1944 and headquartered in Arlington, Virginia, is the largest.

?;rr?::alfuaatrlo; lsnc:nec: ?er;dchcur?;n melieffn.ﬁ??'éf"aﬂg ifs??i'f; zﬁrraenndtf | - - steps'toconduct the scientific research experiment. - L. fStUdemS write atshoﬂ story d:src]rlblnga“wzrst case' scenario.
’ .'_membershlp of more than 53,000 includes science, teachers - o : o "~ - for runaway contamination which pro uces dire consequences
 science ‘supervisors, administrators; scientists, business and " - CAREER DEVELOPMENT S o o forani lmaglnary communrty A RN .
' |ndustry representatlves and others |nvolved in science- educat|on D - Students enlist the assistance of experts in careers lmpacted A
R by the scope of their study, such as: * . S ~ BS.C.S. (Brologlcal Science Curriculum Study) hasa4
_ Natlonal Sclence Teachers Assoclatlon s o e engineers (mining, powerplant water treatment plant) - " " step problem solving model (1.D. EA) : _
1840 Wilson Blvd. . - . . .+ o ca | e enV|ronmentaI chemists " .. - .7 s T | - identify the problem o ‘
e o ) Arhngton VA 22201-3000 © - . - B « wildlife managers -~ " I - -+ ., D-describe the options o
SN T T 703/243: 7100 ¢, C Sl - e EPA Super Fund Cleanup Superwsors .. . . . E-evaluatethe options - - T ‘
ST 5 T Unttpdiwwwenstaorgs - - - - o | o L T oA ar\rl_vea‘t‘a‘d_eclsmn o
S e : ) COMMUNITY B R U
- . . -Studénts research the sources of heavy metaI SOx and NOx : -' ' ' ‘
.| . . emissions within their school and community and make o
S _recommendations forchanglng practices which. would reduce. . S T T , -
- . .'l+ - . thelevels of each containment. Students, ‘engage in a-service- . : . L oo ’ - 10:)
C VA - ‘ o Iearnlng prolectto conduct an on- going |nvest|gat|on ofwater EE e L L o,
1()4 - e S A .quallty in a local stream orrlver o I S '

. * Making Standards Work ¢ ‘Science ¢ Page 27b | \‘).
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& Standard 4 - Grades K-4

ThIS I'UbI'IC |s assocrated W|th the act|V|ty on Page 13b A

: S
\ y
. .
RO I
N

\ | Assessment ‘ | |

.. 'know and understand'the processes.
- “and interactions.of Earth’s- systems. and
% the structure and dynamlcs of Earth.,”
. . and other objects in space. .
- 4.2)'Students know and undérstand the
, general characterlstlcs of the:
o atmosphere ‘and fundame_ntal
. processes of weather. .
-“Benchmark: . -« -, I
‘ a. Recognizing that the sin isa’
prmcrpal source’of Earth s heat and
Ilght S RO - :

4). Earth _and.SpaCe Séience: 'Studentsl

el In Progress

¢ Student i is. unable to state

"attrlbutes of the sun,’ or the attrlbutes '

" given are unclear. .-

~» Student'is unabIe to correctly
| = state the sun’s relatlonshlp to other
o "planets in the soiar system. ' "
1+ Studentcannot'state . ., .
' “accurately, both a positive anda - -
.. 'negative influénce that the sun, has L
‘| -ontheearth. = ' ' RN

o Student attempts to: measure ;
air temperature above the soil in'the -~
g .,‘_cups Data and graph are lncomplete .

) or maccurate TR e

. Student can state at Ieast one .
-accurate attributé of the sun...'.
. Student can state that the sun N

.

rearth e .

o 'Student can. |dent|fy at least
1 ;- one positive and negatlve mfluence §

the sun’ has.on the earth

' - Student measuresatemperature 3
. ';_above the soil.in.the cups. Data

may be mcomplete Graph may

o have several errors

|- .- [[ - Essential |- .| | Pr°f'°'ent
A : i ‘:‘:‘:*Sla"nggrdi.‘«' FRTR Academi S ne d S oot
Students: - . - , '] Students: T

« Student can state at. Ieast 3

.’sun at, the. center of solar system .

. .and, state that the sun provrdes Ilght

~“and heat energy tothe earth. *
« Student:can. identify’ at least 2

posmve and negative lnfluences the '
1.\ sun has on the earth::
T "'Student accurately measures air:.

temperature above the soil in the
-cups for- 30-minutes.’ Data may be "
mcomplete for the five:minute . -

|- intervals. Graph may dlsplay m|nor

= | Advanced

Students R

. Student can'state 5 or more
| - attfibutes of the sun..” -+ - 1
.|.* Student can accurately place: the
provrdes Ilght and heat energy to the i

attrlbute of the'sun.’ R

sun at the center of the solar :

|-« ‘Student éan. accurately place the e

system and can state that the sun ~

- provides’ Ilght and heat energy to

.the earth and to other planets. -

e Student can, |dent|fy 3 ormore..: .
1 posltlve and negatlve lnfluences the
sun‘has on the earth:” B

.|+ Student accurately measures the alr

- temperatures above the soil placed

- in'cups every 5 minutes: for 30 .

minutes.. Data is compIete Data |s

T . errors . i '.protted accurately on agraph
: -  Workplace Competency:: -, .. - | ﬂQLkaace_C_omgetencx Pe Workglgg gg‘gggengy SR : w kol SR
.. Organiizational Sk'”s Systems .|+ "Student is unsure that there ~"o=| + Student states that there was - + Student states a differénce. of air- .- ‘- Student statesadlfference of alr
Thmklng o AN ‘Awas a d|fference between a|r IR a dlfference of; air temperature

understands the nature of’ systems
develops and adapts systems to -
. meet organlzatlonal needs '

L E 4
A PR LR

o ‘Student has, dlfflculty using.

- temperatures above the s0il ¢ cups.‘-;

" temperature data to support" why -

.' .-there should be a dlfference in.-
L temperatures

Lo

- ”'-,,.data collected

between the2cups: ; ... L

" » Student’ attempts to 'describe, why

5 ,the dlfference was detected but the :
- .statement may not be’ based on the

4

e temperature between the 2 cups &,
describes th|s dlfference uslng data

. “collected. A

. _Student uses the, dlfference between

the two cups (one cup.of soil' sealed |

. in‘a bag and the other: not) wrthm "

: ,*-thelr stated concluslon

. . .

temp between the 2 -cups.and. -

explalns the dlfference using a : _"_ - "

_cause- -effect relationship. (such as),
N "because one-cup of-soil was -

sealed in a'bag (closed system), the ’ "

ralr temp increased. Since.the- other
‘cup was not and had regular. air-
above it (open system) the temp. ~
dld not increase as much M
* Student demonstrates systems

' thinking uslng the organlzed test

resuIts

" NG Eov,
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Standard 1 Grades 5-8

v, s“"Ml’l-li RUBRlC Lo

Th|s rubrlc |s assomated wrth the actIVIty on Page 16b

L Assessment |
Y i idi o

1). Students understand the process of

7 scientific |nvest|gat|on and design,
.. conduct, communicate about and
evaluate such investigations. -

e.-using. approprlate tools; technologles

. . and measurement units to- gather
S and organlze data

L n Progress |

Ac atd;g'm' jc-Standard:

«Experiment directions were not
[followed for successful results.

. Experiment was not completed. .

* The hypothesls is. not stated or |s ‘
unclear. ' "

. Observatlons‘are not l|sted orare

- insufficient. . -
* .Further rnvestlgatlve questlons are ,
missing or are insufficient to develop

. |:anew hypothesls : NI
. No new hypothesrs is stated

=

"+ [ Essential |

nic Standard:

| « Experiment.directions were followed-

with some steps, being skipped or .
some steps being rushed through

. Hypothesis is stated but may not .

lead to observable results.

2 » Five orless observatlons are l|sted _
: Observatlons may not be detalled or

- be differentiated. -

¢ One mvestugatrve questlons is glven' ’
. Question. may be-unclear or be too -
- similar to the onglnal hypothesls

. ‘Question may not be based on
N observatlons '

| * ‘A new hypothesls is stated but may

-" not lead to observable results’ or
-may be too similar to the orlglnal
: hypothesrs : -

v
N

- L Prof|c|ent | |
Academic Standard: G

|« Experiment directions were -

" followed to completion.

1.+, A hypothesis’is stated at the - »: '

- beginning of the |nvest|gat|on

» At lease seven dlfferentlated

_ understandable, and detalled :
Observations are listed.

-+ At least one |nvest|gat|ve questlon“"

is I|sted
A new hypothesls IS stated

il AdvanCed, ] )

mi ndard:

e Experlment dlrectlons were followed B
. in a systematic, step-by-step, and
"~ complete manner. = - B
- A hypothesis is clearly stated at the S

beglnnlng of the investigation. .

. At least ten or more’ dlfferentlated
‘ understandable ‘and detalled .

observatrons are l|sted

'At least two or more clear and"

‘understandable mvestrgatrve

“questions are listed. Questions are '

based on recorded observations. -

"Anew hypothesrs is clearly stated:
!, and'is.based upon the |nvest|gat|ve
: ~'questlons ;

 Workplace Competericy: - .

‘Technology Skills: . Selects Technology .

. chooses'’ approprlate procedures
tools or equupment L

5

a0

| ergmg ce Co mp etenc v '.

. The group can-not choose the .
approprlate technology tool:for
.completion of the lab report before
the deadllne given. .

~* The group has an mcomplete lab
report. Mlssmg some sectlons and -

plctures

| workplace Competency: ©
- |’ . The group chooses the approprlate .
- vtechnology ‘tool for completion of the |

Jab: report by the given deadline..

». The group has a very basic lab ,
' '_report but does not adheretothe |

required format., Several spellmg K
" and grammatical errors may exrst

At’least one sectlon .may be mlsslng
and only one’ p|cture |s mcluded

Workglace Competency

‘s The group chooses the appropnate
. tool.for completron ‘of the lab report |
before the given deadline.

"} * The group:has a completed report.

~and followed the required format. .
- Mlnor spelllng and grammatical -
- -errors.may exist. *The report

- includes all requrred sectlons and at

"least three prctures

.@.g' o
Makmg Standards Work . Scnence . Page29 L :

WQrkplggg ‘Competericy:

‘. The group chooses the approprlate :

_technology tool for completion of the

_|: - 1ab report well before the. deadline'.
. and may use time outsrde of class

to work.

‘-_‘_The group has a complete lab report
R followmg the reqwred format. Few,
" - if any, spelling'and’ grammatical. -
. errors exist. The report includes all
*. required sections and’ f|ve or more ,
'.'plctures e
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Standard 1 Grades 9 12

Th|s rubrlc |s assocuated W|th the actmty on Page 22b

[

nd d: (o
1). Students understand the processes

5 .T,.rof scnentlflc mvestlgatlon and desngn

conduct communlcate about and’

evaluate such mvestlgatlons

b creatlng ‘and defendlng a wntten
" plan‘of action for a sC|ent|f|c

Assessment = ] .‘ N

.. Investlgatlve process was not

\
- i

. ‘followed for. successfuI results,
Investlgatlon was not completed

.+ Obsérvations based on witness

mterwews and V|s|ts to the crlme

scene are not |ISted 0r are msuffncnent

[ Tn Progress ]

e Investtgatton process foIlowed wnth
g some ‘$teps being sklpped or some
: steps being rushed through:-

R "E'ssen_tial-; RN

+ Five or fewer observatlons based on..

- withess mtervnews and vns|ts to the
o crime sceneare, recorded '

| Proflclent - |

'Agagemlc Stangg d: : S
. Investlgatlon process foIIowed to '-',..,..;;'

x 'compIetlon

; . ,'_‘- At least seven observatlons based

“on wntness interviews and VISItS to
“the crime scené are: recorded
Detalls ‘mostly given.’

T _AdVa_nce_d',"i'“ 7o
: ’ "4 i i ' . . B ' s

. Investlgatlon process was foIIowed

"~

-in"a systematic, step-By- step and

1. compIete manner. : o
* Ten or more observations based on
“Witness interviews and visits to the R

~’crime scene. are: accurately. and

dellneates and analyzes oraI and
Wwritten lnformatlon and synthe5|zes
mformatlon mto a concIuslon _

. o

.;:statement to. defend the concIuslon |s

- lncomplete or slmply “guessed” a

;5;' Little or no systematlc thmkmg |s N

.demonstrated within the written -

- conclusion using an. mvesttgattve SR

o process of eItmmatlon" techmque

»
-

ey

¢

:',statement to. defend the concIuslon

.| is based-on some 'of: the gathered

! dbservations and physlcal testmg

" The method of “guessing” may be .-

. -apparent due to an’ mcomplete '_
. -'.mvestlgatlon '

|+ The conclusion is attempted but

inadequately, defended using h|gher-_ | *» who “didn’t do it”, but may be..

N . ' o ,’msuffucuent (process of ellmmatton)
: ;-synthesus) R Y . :

2 '_order thmklng sk|IIs (analysls and

y .

lj‘statement to defend the- concIu5|on
is based on an analysls and’:

- synthesls of at least.seven pleces

< of evndence gathered dunng the

mvesttgattve process. - . o
K '.The concIuslon is defended by

+ -Q'presentlng evndence that eltmlnates

RN

'f‘.

|nvest|gat|on Lo < z)e Data from physlcal test|ng are not _-_Observatlons may, lack detalls 1o ‘.Data table shiows" analysls of- at cIearIy recorded Details are glven
- K . ©u - | -given or.are insufficient, |-+ Data table showing analysis of - .|+ least three physical laboratory tests ‘s Data table shows analysis of five or
n e .~ |+ Stafed conclusion'is weak and not - physlcal testing i 'ncomplete or SN Results accurately displayed: . more laboratory results of physlcal
vl ; PR . { tully based on the gathered - ~|" “inaccurate.. i » -'-‘_Concluslon demonstrates analysls -‘tests. Results are neatly and .-
- SR s supportlng evndence R S ,_-'-Concluslon is stated but may be + | of most of the given observatlons <] 7 accurately displayed: :
' R 3 P A S - ; inaccurate and-not based fuIIy on all- I and experimental-testing.”. _ .. Concluslon demonstrates analysls
; . SRR o - RN { S . _-'.-vthe ewdence gathered R AR PRI - of all given observations-and.,
R e e oL \ . Vo e experlmental testlng '
Workplggg Competency: -« - -"Workplace Competency: - U BMQLkp_Iace_C_omoete_Lm" Lo Workplage 'Comp'e’tency' « , eyl
" - Communication Skills:" Interpretlng | # In a written.report, the glven ++ In @ written report, the glven < In a.written report, the given | 1" In a.written report the glven '

. ;:statement to defend the: concIuslon '

- is based ona synthesls of ten or:

;"more pleces of evndence gathered

,'durlng the’ mvestngattve process.

(R The conclusion is défended by

, ;presentlng evidencethat: cIearIy

" ‘'supports who “didn’t do it"; process "
" of elimination‘and systems thinking

' are demonstrated

111
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SCHOOI.-TO CAREER REGIONAI.
L RESOURCE CENTERS

" The: following resource centers were: created to support Colorado communrtres in burldrng

local School-to- Career Partnershrps This- support includes: materrals technical support

E orrentatron and ‘specific.content presentatrons and. professronal development
' _opportunltles Please contact the center |n your area for more |nformat|on '

- Ftegron 1- Northern Colorado

. Connie Long .- ;
~" Aims Community College -

~Continuing Education Drvrsron L T R
.+ 5590 11th Street S '
“'Greeley, CO” 80634 - s )

" Phone: (970) 330-8008 X6740

P

E-Mail: connie_long@ceo. cudenver edu

. (Counties: Larimer, Weld, Morgan, Logan Sedgwrck Phrllrps Washmgton Yuma EIbert Lrncoln,'

. ..Krt Carson and Cheyenne)-

'Region 2 - Denver/Metro-- - © .

Ay

- Gary Price & Alice Potter - " R

. School-to-Career Resource Center L

Community College of Denver

“ 'PO.Box 173363

o Campus Box 614

_ Denver CO 8021 7. 3363

~* Phone: (303) 556-2592 - T SRS L
© E-Mail: gary_g._price: @ ceo: cudenver edu OFt alice _potter@ceo cudenver edu -

(Countres Adams Arapahoe Boulder Gilpin;: Clear Creek Jefferson Denver, Douglas)
" Ftegton 3- Central Colorado ' R ‘ L

’

.-Ed Bowen - - - o R

" Pikes Peak Communlty College L

- 5675 South Academy Boulevard, “Box 38 -

~-"." Colorado, Springs,” CO 80906 - e

" 'Phone:(719) 540-7357 | C ST
' E-Mail: stc@ppcc cccoesedu. oL

(Countues Park Chaffee TeIIer EI Paso Fremont Custer Pueblo)

112

° : Blanco)

B Ty

- e-Fteglon 4- Southern Colorado -
- Julie Sumpter '

Otero Junior College

- 1802 Colorado Avenue.
" Launta,.CO. 81050
A : Phone: (719) 384- 6835 _ a
“E-Mail: julie.sumpter@ojc;cccoes.edu.’

(Countles Crowley, Kiowa, Otero, Bent Prowers Baca Las Anlmas Huerfano Costllla

_AIamosa Conejos ‘Rio Grande Mineral, Saguache)

-_Fteglon 5- Southwestern Colorado
" Barbara Milicevic -
“~ - 9 West Main
~ Cortez, CO’ 81321

Phone: (970) 565-7717.

LT E-Mail: sterv@fong.net T : « .
_ (Countles Delta, Gunnison, Montrose Ouray, San Mlguel Dolores San Juan Hlnsdale '
U Montezuma La Plata)

(Counties: Moffat Routt, Jackson Grand Summrt Eagle, Lake Pltkln Mesa Garfreld Rro' L

31 oto‘
- o Maklng Standards Work o Scrence o Page

Lo Ftegron 6 - Western Colorado _
. ‘Gail.Smith. - . =
.7 'PO.Box4548 .t - L Lo
. Frisco, CcO 80443
Phone (970) ‘668- 1120 B
- -E-Mail: gail_ Smlth@ceo cudenver edu
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(S The CoIorado Department of Educatlon and The CoIorado School to Career T R "2 Any suggestlons for extendlng the use" of thls book'? _i'il
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Colorado Department of Education
201 East Colfax Avenue
Denver, Colorado 80203

(303) 866-6600

http://www.cde.state.co.us
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School-to-Career Partnershipﬁé'?.
Connecting Communities, Classrooms & Careers
s
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Colorado School-to-Career Partnership
1580 Logan Street;, Suite 410

Denver, Colorado 80203

(303) 894-2060 * Fax: (303) 894-2064

http://www.cde.state.co.us/cdesarb/public/s-t-c.htm
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